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Introduction 

The following report is a preliminary assessment reassessment (PAR) 
of Hercules, Incorporated in Hattiesburg, Forrest County, Mississippi. 
The original preliminary assessment was performed by the State in November, 
1979. 

County Code: 

Congressional District; 

Coordinates: 

Location: 

Directions to Site: 

Contact Official: 

Cooperate Headquarters: 

Background 

035 

05 

Latitude 31° 20' 20" 

Longitude 89° 18' 25" 

NEl/4 SWl/4 S04 T4N R13W 

Hercules, Incorporated may be reached 
by traveling north on Main Street 
through the City of Hattiesburg. 
Turn left at the intersection of 
Main Street and Seventh Street. 
Travel approximately one-half (0.5) 
of a mile on Seventh Street, Hercules, 
Incorporated is adjacent to Seventh 
Street on the right side. 

Preston W. Kirkendall 
Plant Manager 
Hercules, Incorporated 
P, 0. Box 1937 
W, Seventh Street 
Hattiesburg, MS 39401 
Telephone: 601/545-3450 /M: 

Hercules, Incorp 
Hercules Plaza 
1313 N. Market Street 
Wilmington, DE 19894 

orated M J 5 ^ ^ - 5 2 2 6. 

The Hercules facility produces a diverse line of industrial chemicals 
using rosins from pine tree stumps and paper mill by-products (tall 
oil). Some of the products manufactured at the facility are modified 
resins, polyamides, ketene dimer, crude tall oil wax emulsions, synthetic 
rubber, and Delnav, an agricultural pesticide. Over 250 products are 
produced at the facility. The facility began operation in 1923 and 
is presently an active facility (Reference 11 and 13). 

Tn 1980^ pursuant to RCRA, Hercules filed notification for on-site 
generation, treatment, and storage of spent sulfuric acid from a rosin 
polymerization operation. In 1983, the Mississippi Bureau of Pollution 
Control (BPC) determined that the spent sulfuric acid was exempt from 
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the RCRA hazardous waste regulations because it was being reused in 
the wastewater treatment system for elementary neutralization. As a 
result of this determination, interim status for storage and treat
ment of spent sulfuric acid in tanks and in a surface impoundment was 
withdrawn and Hercules reverted to the status of an occasional generator. 
In 1986, Hercules submitted a subsequent RCRA notification as a marketer 
and burner of hazardous waste boiler fuel (References 13 and 18). 

The above mentioned wastewater treatment system treats contaminated 
water from all sources throughout the plant. Hercules currently has 
an NPDES permit for discharge of the treated wastewater into the Bowie 
River. Hercules also has an Air Pollution Control Permit for the operation 
of air emissions equipment at the facility (Reference 20). 

Prior to 1980, in response to a Congressional subcommittee request 
for information from major chemical companies concerning waste disposal, 
Hercules voluntarily completed a survey form in which they identified 
disposal of various wastes from their process operations in a landfill 
on site. The landfill was referred to as the "Back Forty" landfill. 
This voluntary survey form later served as notification under the CERCLA 
program for on-site disposal of potentially hazardous substances. This 
landfill is not regulated under the RCRA program (Reference 17). 

Station Description 

The Hercules facility is approximately 200 acres in size. The facility 
consists of a complex chemical operation that involves wood grinding, 
shredding, extraction, fractionation, refining, distillation and processing 
of rosins from pine tree stumps. Common facilities at the site include 
the office, laboratory, shops, powerhouse, central loading and packaging 
facilities, and the railroad (Reference 11). 

The facility is located on the north side of the City of Hattiesburg. 
The entire facility is fenced in and is not accessible to non-employees. 
This facility is surrounded by residential areas (References 8 and 11). 

An area approximately forty acres in size on the north side of the 
facility, referred to as the Back Forty, has been used in the past 
for disposal of various wastes, including process wastes, boiler ash, 
and wastewater treatment sludge from the previously mentioned surface 
impoundment. The type of disposal of the process wastes has been primarily 
by landfill. The sludge has been disposed of in open shallow pits. 
The boiler ash has been disposed of by landfill and waste piles. 

Based on site visits in 1979 and 1981 by the BPC, containment of the 
waste is thought to be unsound. Specifically, the landfill was not 
adequately covered in 1979, and ponding and unsound diking was observed 
at a sludge disposal pit in 1981. Further, it is unlikely that either 
the landfill or the sludge pits have a liner or a leachate collection 
system. 



Sampling History 

In July, 1981, samples were collected at Hercules by EPA Region IV 
and the BPC. Specifically, a sample of the influent to the wastewater 
surface impoundment and a sample of wastewater treatment sludge from 
the Back Forty sludge disposal pit were collected and analyzed for 
oil and grease, total metals, and Delnav, a pesticide. 

Barium, cadmium, and silver were detected in the influent sample at 
low (below one ppm) levels. Arsenic, barium, and lead were detected 
in the sludge sample at low (below one ppm) levels. Delnav was not 
detected in either sample at a detection level of 0.1 ppm (Reference 23). 

In March of 1983, samples from groundwater monitoring wells at the 
Hercules site were collected by the BPC. Groundwater samples were 
collected from the South well near the surface impoundment and the 
North well near the Back Forty sludge pits. Waste samples were collected 
from a sludge pit and a boiler ash pile. The groundwater samples were 
analyzed for phenol and total metals. The test results indicated that 
the shallow groundwater quality was acceptable. The waste samples 
were analyzed for the EP Toxicity (metals) characteristic. The test 
results indicated that the sludge and ash were not classified as 
hazardous under the Mississippi RCRA regulations. However, the ground
water and waste analyses were very limited in scope and did not include 
a full scan of priority pollutants (See References 21 and 22). 

Waste Sources/Quantity/Hazardous Substances 

According to the previously mentioned survey forms that Hercules sub
mitted to a Congressional subcommittee, 347,100 tons of process wastes 
have been disposed of at the site. The process wastes consists of 
heavy metals (iron, manganese, magnesium, zinc, cadmium, copper, chromium 
(trivalent)), pesticides, halogenated aliphatics, resins, elastomers, 
solvents, oil sludges, esters and ethers, alcohols, ketones and aldehydes, 
salts, and mercaptans (Reference 17). 

The hazardous substances of concern are manganese, cadmium, and chromium. 
These substances have a severe toxicity and are highly persistent. 
The physical states of the hazardous substances at the time of disposal 
were solids, liquids, and sludges (Reference 14). 

Geology/Hydrology 

The geological formations below the site area in descending order are 
as follows: Hattiesburg Formation, Catahoula Sandstone, Vicksburg 
Group (Undifferentiated) and Yazoo Clay. 

Fresh-water aquifers in the study area are mostly beds of sand or zones 
of sandy beds. The beds dip gently to the southwest and contain fresh 
water as much as 40 miles from the outcrops and as much as 3,000 feet 
below land surface (Reference 2). 



Prediction of aquifer thickness and lithology is difficult because 
of the lenticular bedding of most units, Lithologic changes occur 
in short distances and individual sands, which are irregular and thicken 
or thin in short distances, are difficult to trace, especially along 
the dip of the beds (Study area - Reference 2). 

At Hattiesburg, the Hattiesburg Formation consists of thick beds of 
massive clays - 150 or 200 feet thick - which contain some lime but 
very little sand. Geophysical logs from area water wells indicate 
that the clay layer extends to a depth of approximately 215 feet below 
the land surface. A sand layer approximately 30 feet in thickness, 
however, occurs in the clay layer at a depth of approximately 65 feet 
below the land surface. Wells in the vicinity of Hattiesburg show 
that the clay bed is underlain by interbedded sands and clays with 
the sands increasing in prominence and becoming gravelly toward the 
base (Reference 1 and 4), Four Forrest County aquifer tests of the 
Hattiesburg Formation show hydraulic conductivities ranging from 96 
to 180 ft/d (Reference 6). 

Separating the Hattiesburg from the underlying Catahoula is extremely 
difficult. To avoid confusion both of these units are referred as 
the Miocene Aquifer System. The aquifer system is composed of numerous 
interbedded layers of sand and clay (sand beds in the miocene are char
acteristically lens-shaped or wedge-shaped). Because of the inter
bedded nature, the formations cannot be reliably separated and correlated 
either on the surface or in the subsurface (References 2, 5, and 7). 

Recharge to the Miocene Aquifer is from rainfall directly on the outcrop 
and leakage between aquifer units of the Miocene Aquifer System. Ten 
Forrest County aquifer tests of the Catahoula Sandstone, which is the 
lower unit the of Miocene Aquifer System, show hydraulic conductivities 
ranging from 18 to 170 ft/d. Hydraulic conductivities average 95 ft/d 
for the Miocene Aquifer System. Lithologic data and other published 
information indicates that the Miocene Aquifer System extends to a 
depth of approximately 1150 feet below the land surface (Reference 
6 and 7). 

Underlying the Miocene Aquifer is the Vicksburg Group (Undifferentiated) 
which is generally composed of limestone beds alternating with thin 
beds of limy sand and clay. Lithologic data indicates that the Vicksburg 
Group (Undifferentiated) extends to a depth of approximately 1300 feet 
below the land surface (Reference 2). 

The Aquifer of Concern 

The Hattiesburg Formation and the Catahoula Sandstone are considered 
as a single hydraulic unit, referred to as the Miocene Aquifer System, 
These aquifers constitute the aquifer of concern (AOC), 

The first water bearing unit of the AOC occurs in the surficial aquifer 
(Hattiesburg Formation) at a depth of approximately 65 feet below the 
land surface. The unsaturated zone consists primarily of clay and 
has an average hydraulic conductivity of approximately 1 x 10~^ cm/s 
(Reference 1 and 4). 



U.S.G.S, identifies ten (10) public water supply wells for the City 
of Hattiesburg in the AOC within the three-mile radius of the site. 
All of these wells occur in the lower unit (Catahoula Sandstone) of 
the AOC. These wells are located and identified as //D004, #D005, //D006, 
#B002, //B003, //B023, //B017, //BOOl, //B005, //B007 on the U.S.G.S. water 
wells printout. There is no indication of the depth at which these 
wells are screened; however, the depth of these wells range approximately 
419 feet below the land surface (#B001) to approximately 678 feet below 
the land surface (#D005) (Reference 3). 

The Mississippi State Department of Health, Division of Water Supply, 
identified two additional public water supply wells for the City of 
Hattiesburg in the AOC, One of these wells (not identified on the 
U.S.G,S. printout) is located within the three-mile radius of the site. 

The other well is located and identified as U.S.CS, #D007 (City of 
Hattiesburg). This well is located between the three- and four-mile 
radius of the site. The City of Hattiesburg wells (12) supply an 
estimated population of 55,100 (Reference 3 and 12). 

There are also numerous private wells occurring in both units of the 
AOC within the three-mile radius. No other drinking water source is 
presently available (Reference 3 and 12), 

The nearest well in the AOC is a private well located approximately 
3400 feet south of the site. This well is located and identified as 
U.S,G,S, #D049 on the topographic map (Reference 8) and the water well 
printout (Reference 3). There is no indication of the depth at which 
this well is screened; however, the well extends to a depth of approx
imately 576 feet below the land surface (Reference 3) . 

Precipitation 

The climate of southeastern Mississippi is humid and semitropical. 
Average annual rainfall is approximately 60 inches. Average annual 
runoff from the numerous streams in the area is approximately 20 inches. 
The remainder of the precipitation seeps into the ground or is dissipated 
by evapotransporation. 

The mean annual lake evaporation for the area is approximately 46 inches. 
The net annual precipitation of the area is about 14 inches. The one-
year, twenty-four-hour rainfall is approximately 4 inches (References 
2 and 14), 

Surface Water 

The site and surrounding area is flat with a slight gradient to the 
east northeast. The facility slope and intervening terrain is less 
than 1% (Reference 8), 



The nearest perennial surface water is identified on the topographic 
map as Greens Creek. Greens Creek runs adjacent to the "Back Forty" 
and flows in an easterly northeasterly direction before its entrance 
into the Bowie River. Greens Creek intersects the Bowie River approx
imately 2800 stream feet from the site. From this intersection the 
Bowie River flows in a southeasterly direction for approximately 9,600 
stream feet before its entrance into the Leaf River (Reference 8), 

The three-mile migration pathway ends in the Leaf River approximately 
3,450 stream feet south of the intersection of the Bowie River with 
the Leaf River (Reference 8), 

The Mississippi Bureau of Land and Water Resources indicates one surface 
water intake along the three-mile migration pathway at the intersection 
of Greens Creek with the Bowie River. The water is used by Hercules, 
Incorporated for industrial purposes (References 8 and 9), 

Environmental Concerns 

There are no critical habitats of federal endangered species or national 
wildlife refuges within one mile of the site along the surface water 
migration pathway (Reference 15), 

Topographic maps of the Hercules, Incorporated site and the surrounding 
area indicate no wetlands along the migration pathway (Reference 8), 

Conclusions and Recommendations 

A site screening investigation is recommended on a high priority basis. 
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A lotal ol' i;i( test holes were drilled within the limits of 
I'oi'i'csl. Counlv. A pari of Ihese were drilled lo assist in a study 
of the stral.iKi'apliic relalions ami .-ireal distribution of the sev
eral Keolofjic formations, .-i p;irl wci'e ili'illed in order to discover 
ii(-posils of iiossible economic value, and a pai't were drilled to 
lietermiiie Ihc extent of known deposils. ll. was not thought 
lr, he wortluvliile to reproduce (he records (logs) of all test 
holes drilled, as many eiiconnlercd nolhing id' economic value 
and olhers served only to confirm the iircsence and lateral ex
lenl of berls encounlered .'iiid sampled In othei' holes. In the 
sexeral pages which follow thei'e are reproduced the records 
I logs) of all (est holes from which samples were tested in the 
laboratory. In addition there are inchided records of other reii-
lesentalive test holes from virtuall.v every part of the count.v. 
These rei^ords .serve to illustrate the straligraphic and economic 
geology of the couniy and reference is made to (hem hy number 
in both the Geology .'iiid Tesis seelions of the report. The rec
ords (logs) of all test holes drilled within the county may be 
consulted in (he files of (he Mississijipi Geological Survey at 
University. iMississip|)i. 

The ceramic tests do not show significant differences in the 
pyrophysical characteristics of the several formations, and no 
attcnip(. is made, therefore, to group the test hole records (logs) 
.iccording lo formations, or according (o the ceramic qualities 
of the samples collected. Rather, the records are luimliercri 
consecutively in the order in which the test holes were drilled. 
The test hole numbers and sample numbers constitute a cros.s 
index between the several p.arts of the report. 
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(:la.v, v ; i i i i ; f ; ; i l i ; ( l r ed . g r a y , a n d .v i i l lnw. p l as t i c sand.v, 

.s l i i ih l l .v • I i i i i iacciMis: I'-l 

C l a y . I i r i i w n i s l i g r a y s i^mi-p las l . ic s a n d y , p l i g l i t l y car-

iHMiac i s : I'-L* 

( ; lay . d a r k .may s e i i i i - p l a s l i c s a n d y . carbniiaC(.'iMis. 

. s l i g l i l l y l i m e y , v e r y s i l t y ; (.'-2 

C l a y , l i p l l l g r a y a m i y e l l ' i w sen i i -p las l i c . s i l l y , car -

l i i i i i a cc i i i i s : C-:! 

H . \ ' i ' l l K S l n : i { i ; I t i t i i ' K W ' n i t K s I ' l t n i ' K l M V 

'ri;si- II.M.K IA 

I.i.calittn-. T.r. N.. H.i:'. W.. Kcr. Wl, SW.1 /4 . S\V.l/4-. 250 U'.̂ '̂  tiLiL iil t he eust 

sifh; of 1 latt.icshiirK W;iler WmkH riimpiiiK StaUon 

Drilled'. October 9, 19:i'.t 

KI'.'vatiiHi: i;;;!) feel \Vat(;r level: :i0.fi feet 

iNn. I lcpt. l l 

I 

-' 

1.11 

;:.7 

r.ii.r, 

' I ' h i c k . 

l.i l 

2.7 

46.!> 

l>f;sori| ir in i i o f H t r a l a 

l i i l l l , T r n - a . - r ( f ) 

S a n d , h i i i w i i i s h c,v\\\ 

l l i i n u - . s h u n i f i i r w a t i o n 

S a n d , n . 'd i l is l i h r o w n fienii-plaatic c l ayey 

C l a y , l i t ^ l i t .m; iy saTidy. p r i K h l l y m i caceous , s l i g h t l y 

l i i i i e y : r i i n r i l e d w i t h red a n d y e l l n w l i i i m n r t e 

s t i u n w . I*-1 



M I S S I S S I I ' I ' I STATI-: i ; i - : ( ) i . ( " : i c A i . s i i n \ - i - ; v 

M i ^ ^ s i s s i r c i S d c i lii.c.N C i i i . i . i i a : r i : i i |- i ; i [ 1 v 

T i : s r l l ' i i . i : 7 

. . . I l l l i . . 11 : - r . l N. . K.l:-. W., Sl ' . ; , 7. N W . l / l . N W . l / t : r . i l " tr-fX i i n vU iwes l . uf 

l . r i d u i ; c K . s s i i i g t l i . i M i s s i s s i p i i i C . i i l r : i l H a i l r . i a . l a m i 7 " feet soi i l . l i ..r t h . ! 

I ) r i l | . . ' ( l : M a r i h '22, 111:;!) 

W : i l e r l e v e l : 2 , M feet 

r a i l n i a d 

l - : i .vat i l l l i : 217 feel 

... 1 l i . ' p l h I l e s r r i j i t i f s l . rata 

11,illii^xl,111,1 i „ , - „ i . i l i i , i i I .'I 

J l ay , r . s l d i s l i l . i d w i i i i i i i l g r a y s a n d y : c . i i i lM i i i s sea l -

l e r e d s n i a l l c l i e r l . g r a v e l s . i n l i . ' d d e d i n c l a y ; l.:.l 

j r,r,..n [ .\K.r, | c i a y . I i g l , l u i a y s l i g l i l l y sandy , ca r l i . i naee in i s s l i g h l -

j I l y l i l l l . . y : I ' l i n l a ins a few seal t i ^ re i i ( |narl . / , a n d 

' 1 i - l ier l pe l i i i les as \ ; i r ge as (l.ri i i ich. 'S i n d i a m e l e r : 

i I i I ' - l 

A. I I . Sc. \ | i : . \ i I. I ' la.eeni V 

•|'i:.sT lll l l l . ; S 

l . . . e a l i . . ! i : -r.r. N.. U.l : ' . W. , See. : ' . l . N ' i : . l / 4 . S W ' . l / l : I7r. r,..|.l s . i i i t l i eas l . uf 

J l i x i . i i C l k l i r i d g I ::il feel west ..r H i g h w a y 11. S. .1! ! c e n t e r l i n e 

l i i i l l e i l : Oct . .her 11, l!);i:i 

W a l c r l e v e l : r.il.r. f .- i ' i . | . : i . . va l i . . n : 211 f e d . 

N i , 11..plh - I ' l i i . k . h . ' S c r i p l i i i i i l.r s i r a l a 

I I l l , i t l i , -H l ,u i - , i t,, i l l l , l l i , , l l I i ' i 

1 I il.-J I (1.2 I - r . i p s i i i l 

2 1 - • ' - '̂ t ' " l a y , g r a y - l n o w n p l a s t i c s l ig l i t l . \ - s a n d y , s l i g h t l y .;ar-

l i i i n a c c i i n s : (.--1 
S i l t , l i g h t g r a y p l a s t i c c l a y . ' v : l i m e y c a r l m i i a c i s n i s : 

1 1 M . S I 1.(1 

l ' l 
S a n d , l i g h t h l n i s h g r a y e. iarse g r a i n e d 

i-'iii;iii:s-i' ciiiiNTV MI.NKHA1, ni-;soiiKCKS ,̂9 

M , \ I ; K I I . : I-;, S I I ; ( I : V S I 'mi i -e i r rv 

T i : s r H U M : I2A 

r . i c a l i . i n : T.4 N. , U . l : : W.. S,:c. It. N \ V . I / 4 . N l - ; . l / 4 : 11.4 m i l e s n n l h . i f H i g l i 

w a y I ' . S. 4!l a n d .'ill Teel .-asl . i f .•ei i l . -r l i n e i.f n . i r M i s . i n l h r . iad 

l i r i l l e d ; Ucl.(.lv.r IC, IO:;:i 

C l e v a l i . i n : 21f. feel W a t e r l e v e l : 28.2 feeL 

iVii. I l . ' p t h I T h i c k . 
I I 

I 
l . i esc r i l i l i i i n nf s t r a t a 

I I I h i l l i c K h i i i - i i j , i i - i i i , i t i , i i i 

1 I (I.S (i.,s I ' I ' . ips .d l 

2 4:'..(I 43.S C l a y , l i g h t g r a y c a i h c n a c e o n s . l i m e y , s i l t y , mic . i -

I e . ' i . i is : slain.1(1 w i t h l i m i i n i l e : l"-l 

,1. ,). Ni . : \ iM.\N l.c.\n:i: i [ Co. I ' I I I I I ' K I C I V 

T i : s r l l i i i . i : 14A 

; , . . i - a l i . i i i : T,S N „ H.14 W. , Se.:. 27, N W M / 4 , N K . l / ' 4 : 11.4 m i l e wes t . i f n.a.I 

. I n l i i t i . i i i nt sec l i • . . i i i e r a n d :tit feet s . in th . i f sec t i . i i i l i n e 

l i r i l l e d : l l c K i h e r 12. lf l : ' . ! ! 

| . : i e v a l i i m ; 2:18 fp. ' t W a t e r I c v . d : D r y 

Nn , I H e p l h T h i . - k . I 
I 

Hescr ip i l i n i i i>f s t r a t a 

1 n.7 

•I.R 

44.R 

0.7 

4.1 

40.it 

1 l l n t H r . s h j n n f< 

I T n p s n i l 

1 S a i t d . l i K h t hr 

j ta i i iw pea- j i r 

1 C l a y , l i c h t p r 

1 l innacfMU.' ; : 

n n n f i n n f f J 

iw i i a n d fj;ray ver"\ 

IVIl l 

\y l o l i g l i t h t n w n 

• ( in ln i i i a s c a t t e r e d 

f i n e p r a i n e r l ; 

pla.si tc s a n d y , 

p t . a - g i j j v e l ; 1* 

ci in-

cav-

1 

Mi - ( - , \ i - . ; i i i : v A.ND C A I , ;.v r n . i i ' i ; i t r v 

T|.:sr III.1,1-: 20 

l i e n ; T .5 N „ K . I 4 W „ See, 11, S I - ; . l / 4 , S K . 1 / 4 : O.Ofi m i l e m i r t h n f I k n i i e 

K i v e r l i r i d g . ' a n d r.O feet west nf r n a d 

M e v a l i n n ; 24(1 feel 

U r i l l R i l : A p r i l 17, l l) : ! : ! 

W a l c r l e v e l : tt l.: ' , feei 

N.I. i I l e p l h • I h i c k I l l ese r i pV i i i i i (if s l v a l a 

I l..iir. T l 1-1,1,-1. (-,'; 

Tnpseil 

• - ' 

4 

•'•' 

- ' • • • " 

1:1.11 

i!).:i 

42,11 

4.:; 

s.d 

6.:: 

22, ( 

( : |ay , d a r k r e i l d i s h l i r . i w n s a n d y : i 
p e a - g r a v e l : l.:-l 

S a n d , r e d d i s h h r n w i i s e n i i - p l a s t i c 

S a n d , r e d , h r n w i i , a n d g r a y , c l a v e . 

l l i i l l i r . . i l ,U} - i i f i l l i i i i i l i i i i i 

C l a y , l i g h t g r a y p l a s l i e ca r ln rnace 

e . i n l a i n s s c a t t e r e d pe.a-grave l ; 1 

m l a i i i s s c a t t e r e d 

c l a y e y , g r a v e l l y ; 

; C-,-I 

I l ls, v e r y s a n d y ; 

-1 

http://40.it


-Mis.sjssii'i'i sTAi'i-: (;i:()i.(i(ii('Ai. snin-iov 

•fvr( VI I.cm.Ml C l . I' -cinv 

•ri;sT 11.n.i: 4:', 

I.. inn: I'.4 N., I M : : W.. Se.'. 211, SW.1/4, SW.1/4: n i l mile smith ..l 
S.mill. 'I l l Kailwav nv.'rpass .m Higliwa>- I I . S. 1] and lie leet w.'Sl nf 
pav.'in.'iil Dr i l le. l : May ::, UC'.li 

l ':ievali..ii; 2r.| fe.'t Wal.'r level: 2il,li feel 

Ileplh I Thick, I l>.'S.;ri|ili.iii (if strata 

1 

2 

•1 

11,7 

r..s 
i:;.4 

1 
2i:.l 1 

0.7 

r,.i 
7.i; 

12.7 

1 l l . i l l i , : . , l , i , i , i 

1 T . i ps . . i l 

S a n d , l i g h t 

C l a y , l i g h t 

1 l i i m m i t e : 

1 C l a y , g r a y l 

1,,1-1,1.11 

l . l . lWl l 

h r i . w i i 

I'-l 

i l a s l i e 1 

.III 

m i l r. 'd 

a n d g i 

a r h t i l i a . 

s l i g l i l l y c lay 

ay s a n d y ; sl 

e.ms, l i m e y : 

•V 

l i n . ' i w i l h 

,1. S. TI:H,M:I{ I'laiecicl V 

-ri;.sr I I . IM; 4I',A 

l , . i .a l i . i i i : -|'.:: N.. IM : : W., Sec. ('., SW, l /4 , SW.1/4; 11.7 mile si.nth nf High
way II. S. 11 ;it r I intersecl idli and rie feel w.'st .if mail 

l i r i l l ed : ( l . l . i l ier IS, ID:;!) 

i : iev; i l i . j i i : ::,'-.:; r.'cl U'al.^r l.'V.'l: ir,.4 feet 

N.I. I leplh ' ' rh ic l i . I i.iescriplinn nl sl rala 

1 
2 i:;.ii 

.: 47.;', 

I -

11,S 

::4.:; 

n i 1,111,-11, i i . i -

S a m l , d a r k h 

p e a - g r a v . ' l ; 

l l , l l l i r s l i i i , , l 1 

C l a y , v a r i e g a 

, i , i t i „ i l 

nWII I I I 

C-l 

,1-111,ili„i 

I'd r ed 

•e.l g r a 

r . - ' 

.' g 

1.') 

a n d 

e l : 

. ' l ined 

g r a y 

I'-l 

e.ili 

p las i 

a i ns s. 

e sand 

d i e 

t 

'...1 

( in-

l ' ' I I H U K S T C I l l l N T Y M I N K U A I . U K S ( ) i : U C K S 

W. ,1. MditiiLs I'ltdi'ciri v 

TKsr Hni.i; 47 

l . . i .al i . i i i : T,4 N „ l(,t: l W., See. 20, N\V. l /4 , N K , l / 4 : Sun feet n inth of road 
.jiinctinn on Highway U. S. 11 and Ida feel east nf the highway 

Hri l ied: May 11, 19.19 

Klevi i t i im: 217 f.'.it Water level: 1(1,6 feet 

N.I. 

1 

2 

' 
4 

f, 

i : 

Dep th 

11.8 

S.D 

1 1 1 

18,7 

:;.';,2 

4.1.1 

• I ' l i i ck . 

11.8 

r,.i 

" 
l . C t 

I f i . 5 

i).n 

l>eKcr ipt i< in o f s h a t a 

l l i ' l h T c r n i f p . ( >) 

T o p s o i l 

San r l , l i p l i t h i o w n a n d u r a y <:o;ir.se K r a i n e d . ' i l i« l i t l y 

r l . - i ycy ; c o n t a i n s s c a t t e r e d g r a v e l : ( M 

R a n d , l i g l i t p r a y f i n e p r a i n o d v(M'y e h i y e y : l i i m t n i l o 

s l a i n e i i ; (;-2 

l l n t t i r . \ h i n ' i ) f u r n i n f i n u 

C l a y , l i g l d . p r a y to t i p l i t h i o w n s e m i - p l a s t i c sandy , 

m i c i i c e o n s : 1*-1 

(. ' lay. l i p l i t l i r o w n c n r h o n a e e n n s . l i m e y : F-2 

C l a y , s a m e as i n t e r v a l r»; P-;{ 

p. n, ,)oii.\sn,\ I'n.ii'cni v 

Ti:,sr H.iM,; Sl 

l,...:ali.iii; T.4 N,, l i f t W„ See, :-;4, KW, l /4 , S K , l / 4 : n.S mile soulh of road 
J l ion wi lh Highway 1.1, K. 49 and :;(ll) feet west of Hie highway 

l i r i l l ed ; May 17, ID::!) 

i : ievatidn: ISS Ic'er Water levid: 21.4 feet 

N o . 

1 

2 

•' 

D e p t h 

(1,2 

14,S 

::o.4 

T h i c k , 

(1,2 

14.:; 

IS.9 

D e s c r i p t i o n o f s t r a t a 

l l i i l l i . - n l . i i i - i l / . 

T o j i s o i l 

C l a y , l i g h t g r . 

(.:lay, l i g h t p r 

i i i u i t i ' t i i 

V s a n d v l i m . i n i l i i 

r y l i g n i t i c , l i m c y : 

: r-1 
C - l 

' W H B F * ™ ' * ' ' * " " " * ! WW^ 



MISSISSII ' I ' I SI'A 11'! CKdL l lC ICA l , SCIiVKV 

.Mas, M, I,. U.ii.i 

•I'csi Hoi 

I a l i .m ; r.:; N., H. I : ; W., S.. ' . 1 l. !-.!•: 
.iniiclion wi lh Highway 11. s. I I ami 7 

. 'vath. i i : 2117 I.'it. 

/ • I . SW.1/4: 0.4 li l i le s.iiith of r.ia.l 
f.'.'l w.ist .if the highway 

Dr i l led: May 24, 1!l:19 

Wal.'r Icv.' l : l l . i ; l.'ol 

Nn. Di'inli I •rhicli. I 
I I I 

I les.aipl ion df strata 

I l l i i l h •1,-11-11,-,-

(1.4 I 11.4 I 'l-.ips.iil 
:;.2 I 2.S I Sand, red . layey, grav. ' l ly: r.-t 

j I I l i l l t i i - U h l l l - , , f , , I I i i l l i i l l l , 

l i e I S4 j (;iay, l ight hrown sandy, micac.'.ins: motlle.l with 
] red, yellow, and gray; C-2 

o,!i j Sand, l ight gray fine grain.;il clay.'y, micaeeons 
1.2 j <:lay, i.'.l s i l ty : i i i lc'rhiminalisl wi lh gray . l ay ; C-:; 

i: j 27,i: I l:;.!l j c iay, l ig l i l gray plastic samly: i'-l 

Crrv dl' I IA rrii;si[ri{., 1'I{OI'|,;IM v 

•ri:,s'r H.ii.i: SC, 

l , . . iat idn: 'r.4 N.. U-i:: W., See, 14, SW. I /4 , SW.1/4: Sll l . ' i t i i . .r l l i iif gravel 
pit I'dail at Mississippi Central I lai lr. iad spur and Id feel wesi of III.; 
I ra i k Dr i l led; .lilile 19, 19:19 

Kl . 'val i . i i i ; Waier level: S.2 feet 

No. 

1 

-

Depth 

1.4 

2.t: 
s.2 

•I'hick. 

1.4 

1.2 ' 
S li 

1 

1 l.,IW 
1 T.ips. 

Sand. 
Sand 

Descriplion of sir 

i ; - i i i i , - r 

i l 

l ighl hrown line grain.'d. 
and gravi ' l , l ight ycll.iw 

I ta 

grit 
a m 

hearing 
while i; larse 

j grain. ' . ! ; (h.; pehhlcs rang.' in size npwaril I,, ahoiil 
I 0.7 in.;h: C-2. S:iniple I'-l is ii sampi.' of Hie washed 

i sand I rom Die pit 

l ; . 'marks: Ho l " dri l l . ' . I .'ii hanks .if grav.'I pi t said to he 4ii or Sn feet in 
. l . 'pth. Dr i l l ing Iclow the wal.'r h'Ve! w;is not feasihle with hand tools. 
II is . 'sti in:i leil that li.;lw 1 1,S(iii,(l ml 2,(1(1(1,(inn cnhic var.ls .if Hie 
washed sand am availahle. 

I-T1UUI';ST c i n i N T V M I N K U A I . I lKSOljnCKS 

T in : DiMi; 'I'i .M, l']\i i ' i i i i; Coni'. I'udi'i;i(i-i 

Tcsr I I I I M ; 90 

Location: T, l S„ U,12 W„ Si:c, 4, NW, l / 4 . S W , l / 4 : 0,2S mil . ; n..rtli of over, 
pass at ahaiidoned railroad grade and Km feel west ef Higl iway t l , S, 49 

l.>rill.?d; ,luiie 20, 19:19 

Klevation: 21S feel Water level: 4,8 feet 

No, 

1 

Depth 

o.ll 
7.4 

. , . . 1 

Thick. 

D.l) 
fi.S 

2S.:; 

Descriplion of strata 

. • I l l l l V i l l l l l 

Tops.vil 
Sand, l ight hrown to white very fine grained; C-I 
C:lay. l ighl gray to hlne-gray plastic very sandy; 

contains isolated (inartz and eliijrt pehhles and 
fragments of whi le chalky maler ia l ; P-l 

lju-ri(i;it l.dvKrr l'iaii-i:itrv 

Ti;s-r H U M : 91 

Location: T.S N,, U,14 W., Soil, :',. N K , l / 4 , NW.1/4; west side of gravel p i t 
mad, 0.:̂  mi l . ; i idrth df Cnlf and Ship Island Uailmad crossing 

Dr i l led; ,liine 20, 1939 

Lleval i . in; — Water level; 7.1 fe.H 

No, 

1 

-

• ' 

1 

Depth 

0,7 

2.:; 

R.T, 

1.1 

Thick, 

0.7 

I.t; 

4.2 

1.2 

IX'Soription 

/..lie 'fr.i-iii'-c i,j l t „ i i i i - I t i l l , 
Topsoil 
Sand, l ighl yellow to gray 

l i lnoi i i l ic : C-l 
Sand, l ight gray very fine 

i l l pa r i ; lJ-2 
Sand, gray to white coarse 

(J.:l, Sample I'-l is from 

i fs i ra la 

r 

very fine grained si l ly. 

grained s i l l y : l imdii i t ie 

grained, gravel hearing; 
the washed sand. 

Kcinarks: Muh; dr i l led near edpc nf gravel pit. I t is estimated that a mini
mum of I.OiiU.UOl' lo l.fiOO.DOn cubic yards of the washed sand are available 
in Ibe old p i l . 



M I S S I S S I I ' I ' I s r A ^ r K c R d i . d c u A i . s r u v K . v 

.Missls.s i i ' i ' i SdC i iM i t . v I 'd i . i .Mi i : l ' i ; . i i ' i : i t rv 

I 'csr H O I . I : 121A 

' . • a l i .m T .4 \ . . K 1:; W.. S.'i ' . 7. S 1 ' : . l / 4 . , N W . I / 4 : S.ii l,',;l e a s t o l -r. 'Sl 

H n l . ' 121 D r i l l e . l : De l . .he r 2i:, 19,19 

. ' v a l i . i n ; 2:12 l.'Cl W a t e r l . ' v . ' l : 2i;.S L e t 

1 

• : 

1 

D. 'Plh 

Il . i : 

111.4 

; ; iM 

: : i ; . . | 

111.4 

Th i ck 

(1 H 

tl S 

19.7 

c.:; 

2a.(1 

I I . I l l i 

T o p s , 

S a n d . 

(-|; iy. 

S a n d , 

C l a y , 

-n l . l l i . l l „ i 

i l 

g r ; i y a m 

l i g h t g r a 

I S : r -1 

l i g h l g ra 

l i g l i l g r a . 

i . 'S . ' i ' ip l i i i i i d l s l r a 

i i i , i l i , i , i 

h r . i w i i Ht ight l .v . 

• Id l i g h t h r d w i i 

V . ' l ia rs . ' g i 'J i in. ' . l 

v e r y s a n d y , .-ar 

a 

l ave 

V.'l V 

c l a y 

idi ia 

v ; C- l 

s a n d y 

•y. m i . ; ; 

. i . i i l s : 

U , ,1 . ,M(iiiin,s l ' i ;d i ' i ; i ; i V 

Ti:,.,r Hd i . i : ISS 

L . . . ; i i i n n : r.4 \ . , U . l : ; W . Sec. 211. . V W . I / 4 . N I ' : . l / 4 ; son l i rel n n r l h o f roa. I 

i n m l i . ' i l .'M l l i g h w a \ I I . s . I I a m i 4IIII l . 'cl . 'asl . i f l l i e h i g h w a y 

D r i 11.'.I; S i ' p l , 211, IICID 

i : i . ' va l i . , i i : 217 r. 'cl W a t . i r I . ' m l : C.o l . 'c t 

I I 
No. I D. 'p l l i , T h i . ' k . I 

I I 
D . ' s c r i | i l i . i n df s i r a l a 

I . I //i.i//i i;-,i,i,.,-

1 I e.S I I IS I T o p s . i i l 

2 , 11.4 I 1(1.i: j Sand a n d g r a v e l , l i g h t h r o w n a n d g r a y c l a y e y 

:; 27 7 ; IC.:; I C I ; J . I . l i g h t gra.\ p l a s l i . ; v e r y s a n d y : he;i i 's s c i i t t e r e i l 

I s m a l l pehhl . 's a n d l i m n i i i t e s t a i n s I h r n n g l l i m l : P ' l 

•1 , ::s s a.t l c l a y , s a m e as i i i l e r v ; i l :;: l'-2 

K d U U K . S T C d l l N T V M I N K U A I . 1H.:S011UCKS 

\ \ ' . ,1. Mni t ios l'ii..i'|.;i{i V 

•|'|.;sr H O I . I : ISC 

l , . . . -a l i . . i i : •r.4 N. , U . i : : W., Sec. 20. N W . 1 / 4 , N K . 1 / 4 ; 9Sii lee t i i . i r l h of m a d 

j i i i i . ; l i . . i i on l i i g h w a y 11. S. 11 a m i 100 feet . 'asl n f h i g h w a y 

D r i l l e d : S e i d . 2 1 . 19,'l;i 

l ' : i e va l i . i i i : 2:11 feel W a t e r l e v e l : IS.S f e " t 

I I " 
D e s c r i p l i o n of si r a l a No. I D e p t h 1 T h i c k . | 

I 1 I 
I I I //;../)/ i ; , 1,1,-1- I.'.l 

1 j II c I o.r. I 'ropsoii 
2 I 9.4 I s s I S a n d , l i g h t h r o w n s l i g l i l l y c l ayey 

:; 17.4 S.II (Jh-iv, l i g h t g r a y s . ' m i - p l a s t i c s i l l v , v e r v l i i m i i i i t i e ; 

I I I '•-' 
J L îi.Ti I : i . i I S n n d . l i u l i t m i i v coarse g r a i n e d : s ra ined w i t h l i m -

j I i onite 
s j 29.11 1 S.S I C l a y , l i g h t g r a y p l a s t i c s a m l y . g i a v e l - l i e a r i n g ; t---i 

C I 48.7 19.7 j C l a y , l i g h t h r o w n : same as i n t e r v a l S: P-:; 

7 i SR.K I t o . I j C l a y , h r o w n : s a m e as i n t e r v a l ft: P-4 

T .M i i . u l. i;.\ ini:i{ C i , Pi{iii '|.;i(rv 

Ti: .sr l l i i i , i : 1S7 

L . n a l i o i i : T ,4 N, , U.l : ' . W., Sec, 2 " , N I . : . l / 4 , S W . 1 / 4 ; (I.'2 m i l e m i r l h of 

S . . n l h e r n l l a i l w a y n v e r p a s s a n d Cn feel west o f H i g h w a y I I . R. 11 

D r i l l e d ; Sep t . 20. 19:19 

K l e v a t i d i i : 21C f.^el W a t e r l e v e l : D r y 

.N" . I D e p l h I • r i i i c k . 
: i 

D e s e r i p t i n n n f s t r a t a 

I 
1 I I h l l l l i - . t l i i i l i l l i i l l l l i l l i h l l 

1 i o . s [ II.S I T . i p s o i l 

2 :;.7 I ;;.2 S i l t . l i g h t g r a y a n d h r o w n s e m i - p l a s t i c 

:: I ::7.:: l :;::.c j (.:lay. h l n i s h g r a y a n d h r o w n m a s s i v e p l a s t i c ve ry 

I [ I s i l l y , s a n d y , l i m e y : I'-l 

W. .1. M d i i m s I ' l idCKirn^ 

T i : s r Hdi,|.; ISS 

L o c a t i o n : T,4 N., I L L : W, . Sec. 20, N K . 1 / 4 , N \ V . l / 4 : 800 feel n . i r l h of road 

. i n i i c l i on on H i g h w a y P. S. 11 a n d 200 foet wes t ..f I h e l i i g l i w . i y 

D r i l l e d : Sept . 22. 19:19 

K l e v a t i o n : 219 feet W a t e r l e v e l : 22.8 feet 

I I r 
No. I H e p l h I T h i c k , i 

l i e s c r i p t ion of s t r a i n 

1 

1 

2.0 

'-I.2 

41.(1 

2,0 

1.2 

:;7.s 

I l i . l l i Tr i -n i . - r . 

T . i ps . i i l 

S a n d , l i g h t In-own c l a y e y 

C l a y , i n t e r l a n i i i i a t ( ? d red 

sand.v ; c o n t a i n s a few-

p a r t : P I 

y e l l o w . 

sea t t e re i 

a m i g r a y , p l a s t i c 

g r a v e l i n uppe r 

-^r- ' II ' imnv 



M I S S I S S I I ' I ' I s T . \ - r i ' ; ( ; i : ( i i . ( i ( ; i c . \ i . S I U V K V 

T \ r i M L l MCl l ; I ... r i ; . . i 'M; ( v 

•Pl.vl l l . i M ISII 

. . . . i . i i . m : T.4 \ . . K l:; W. . S, i . 2 " , N i ; . l / 4 , S W . l / l ; a . l i i i i l , . i i , , r l l i ,if S . i i i l h -

.111 U a i l w a y . . l e r p a s s ..11 i rn : l i \ v ; i> L S. 11 a m i ISS l.'.'l wosl .if 111.' 

h i e h w a . i l i r i l l . ' . l : S . 'p l . 21 . I9:::i 

i : h ' i ; i l i n l i : 2 2 " leet W a l . ' i ' I . ' m l : ISO l.'.'l 

\ . . , . D e p l l i I T l 
i 

I.: 

is.r 

1—:—T 
D.'S. i ' i i i t i .m of st r ; i i : . 

: I h l l l i , - s l . I I , , 1 l . . , - , i „ i l i , , , i 

.:; j -r.ips.iii 

.2 j C l a y , l i g h t gi-. iy s . -m i - l das l i c . ' a r l i d i i a . i s . s l i g l i l l y 

I l im. ' . i . s , . n d y : l i i i i . i n i l . ; s l a i i t c l l l i r o l l g h o n l ; gi ' i ide;; 

I . h i w n w ; u ' d 1.1 s a m l ; I'-l 

T \ r i - \ i 1,i-Mi;i;i: 1 ' .1 . l ' i ; . i i ' i : i : 1 v 

Ti.-^r l l d i . i : ICd 

l , n . ; i l i n n : I . l ;N., U . l ; : W.. S.-.'. 20, S I ' M / I . S W . I / 4 : 2S0 li.'.'t m i r l h ,,f H i g h -

w ; i \ 11. S. I I nn. l . ' lpa.ss D r i l l . a l : Sept . 2S. |(|:;9 

l ' : i i v ; i l i , , i i : 214 f. i. ' l W ; i l . ' r I . 'Vel ; 19.S f e t 

H.-p lh , T h i e U . 
I 

I 1 

D . ' s c r i p l i . i n nf s l . r ;na 

I j l i l i l l i ,•^1,111,1 j,,,-,11,Hi,.11 

1 (I.S ' n.S I T . i p s . i i l 

2 :;.S ;;.n | S i l l . l i g h t ',:ray ve ry s ; i m l y , l i m n n i l e s t a i n e d 

IS.2 I 11.7 j C l a v , r e d i l i s l i l i r n w n a n d g r ; i v scm i -ph i s t ic. s a n d v : 

1 1 I'-l 
I 29.2 1 1 I.'l I C l a y , g r a y : s a m . ' as i n l n r v i i l : l : P-2 

S ;:2.7 ::.S [ C h i y . s ; in le ; is i n t e r v a l 4 

.; .;7.S ' I.s [ S ; i i i . l . l i g h l c.ra.v f i n . ' g ra in . ' . I . l a y e y , l i m o n i t i c 

W . .1. Mn in t i s l't;i i i-v;ui V 

T i :sT l l d i . i : ICI 

l , , . . ; . t i . i i i ; I . t N. , U . l : ; W,. S.'c. 2 " , \ W . 1 / I . N 1 ' ; . l / 4 : 11,1 m i l e 11..rth o f m a d 

i i M i . l i . i n o n H i g l i w ; i y P. S. 11 a m i l iKi I C I . 'asl . i l t h . ' l i i g l u v ; i y 

D r i l l e d : S.;pt. 2S. I9:;9 

l ; l . ' v a i i . . i i : 221 I.'.l W a t . ' I ' l e v e l : 14.:) feet 

I 1 
N.. I D.'Plh I Tlii.:k I 

I I .S I O.S 

14.7 

2S.2 

i:;.9 

l:;.s 

Desc r ip t i.Il l of s l i i i l a 

l l i i i n r T i w i i i p , i ~ „ i ' n ' l n : i i ' r . ' l 

T . i ps . i i l 

S a n d , l i g h t l i r o w n a n d g r a y f i ne g r a i n . ' d .;Iaye.v 

C l : i y , l i g h t gra.\ ' p l a s l i . ; s i l l y , s l a i n . ' d w i t h l i m o n i t e 

c d i i l a i i i s s . ' a t t . i red s m a l l g r ; i v . ; l : 1'-1 

K i i u u i ' ; s r ( - ( i n N i ' v y \ i i N i ' : U A L U I - ; S I I 1 ' U C K S S I 

T . M i M I . I M I ; I : K C I . I ' laii-Mi r\ 

Ti : ,sr l l o i . i ; 1(;2 

L d . i i l i . i n : •r,4 N., I l . l : ; W.. s . c . 2 1 . N W . l / l . S ' .V .1 /4 ; l i l i l f.',.| s n i i l l i n l l i n n , 

l i . i m i c , H a l l i . ' s l i i l i c ; i l i . l Sn i i l l e ' i i l U a i l i 1 a m i IS ' i f..|'t w. 's l . . I g r a V ' l 

i..a.l 

D r i l l e d ; Sept , 2C, 19:;9 

K l e v a l i n n : — W a t e r l e v e l : D r y 

N.., 

1 

2 

;; 
4 

Dep t i i 

0,9 

C.9 

:ii i,s 

4:;,7 

T h i c k . 

0.9 

C.O 

23.C 

l:;.2 

I I . I l l i 

•l-dps. 

f : l a y . 

C l a y , 

C l a y , 

1 l e s c r i p l i d l l d f s l raL ' i 

. • s l i u i i i f . i i n i . i l i . i i i 

i l 
r e d d i s h hrnw-n s . ' i n i -p las l i. ' sa i l . 

l i g h t g r ; i y s e m i - p l a s i i e s l i g h t l y 

s a m e as i n t e r v a l :;; I'-.l 

y; r-l 
l i m e y ; l'-2 

T A r i i . M l . i i M i i i ; i { C d , Pl;. l l-l•:u•I•^ 

Ti;,sr H n i . i : IC:; 

l . . . . :a t i . . l i : T.4 N.. U. l : l V . „ Sec. 29. N \ V . l / 4 , N K . l / 4 ; 0.:! m i l e s n u t l l ot 

S l . n t h . ' I l l R a i l w a y . i m r p a s s ..n H i g l i w a y 1), S. 11 a n d 22S fee t .;ast .if t i l e 

h i g h w a y D r i l l e d : Oct . 3. 1939 

K l e v a l i n n : v:;c fe. ' l W a t e r l e v e l : l.'i.8 feet 

I I 
\ . i , I Deplh I Tlli.;k. | 

I I I 

Desc r ip t id l i d f s t r a t a 

1 
1 . 0.9 

2 1 in.;; 

1 
i 

:; 4S.7 

1 

".!( 
• f . ' l 

:;s.4 

l l h / h ' f i ' f ' i i i - i ' 

T o p s o i l 

S a n d , J i p l i t h r o w n a n d w h i l e c l ayey , l i m o n i t i c ; 

p r a v f i l - h e a r i n g in l o w f r j i a r t 

J l i i t t i f . f l / w i / / n r H K i l i f i n l . ' i 

C l a y . l i p h l i i v . i y i) lasti«- m i caceous , s l i g h d y s a n d y ; 

l i m o n i r e .^f.-iitiod i n p a r t : c o n t a i n s s c a t t e r e d g r a v 

e l : I'-l 

C . ri.Nii'vi.N I ' u n r r . i r w 

T i . s r Moi.r HM 

; a l i o t i : T.4 N. . I t . i : ! W.. Sec. 17. S \ V . l / 4 , N U M / 4 ; 0.7 m i l e s o u t h o f H a r d y 

S(i-(;e(. ;it. r i i ; i d i n l i - r s c i - r i on a n d !tii tccr e;i.st o f sec t i on l i n e r o a d l )e tweei i 

Sec t i ons 17 a n d 1.^ D r i l l e d : Sep t . 27. lHJIfl 

i va t i on : — Wate i - l e v e l : D r y 

l»epfh T h i c k . I I>escr ' ip t ion r)f s t r a t a 

1 
1 1.4 1 

2 1 4.S 

:: , ::7.r, 

•1 j r.:-;.n 

1.4 

:!.! 

ir,.f, 

H i i t / i r . \ h i i r i f f o r m n l i o i i 

T o p s o i l 

Sanr l . l e d d i s h h r o w n \-Qvy f i n e g r a i n e d 

C l j i y . v ;Mi i ;pn lPd h i o w i i a n d g r a y , m a s s i v e 

p l a s l i i - s a n d y . I'-l 

C l n y . s a m e as i n t e r v a l U'. P-X 

semi -

file:///-Qvy


I a t i . i n : 1-

i n l e r s e c l i i 

I ' - . l . ' v a l i n n : -

MISSISSII'I'I STATt; CKdI.OCICAI. srUVKV 

S i . M i : d l " M I S S I S S I I ' I ' I l ' i { d i ' | . ; i t r \ ' 

Ti .M l l m . i ; 1K7 

N.. 11.12 U , Sec. 10. S I ' : . 1 /4 . M ' : . 1 / 4 : (i.4S m i l . ' s .n i t l i n f r . iad 

a n d so leet east n f g r a v e l r . iad D r i l l e . l : .Nnv. 7. 19:19 

W a t e r l e v e l ; ,-!,4 f . jet 

Dep t i i 

I :;i.(i 
I 
I :''2.4 

D e s c r i p l i . t n df st i-aL'i 

,10,:; 

1,4 

l ' ' i s . ; i i u i u l , i f l , I I I I , I l i i i l l 

-Vol is i i i l 

( ' l ay , g r : i y l i r n w n ;o i . i red v e r y p i a s t i i ; l i m d i i i l i 

s l i g l i l l y . samly : l ' l 

S a n d , l i g h l g r a y f i n e g r a i n e d s i l t y . r n n o n i t i c 

L A I KA K'Nnx i ' i ! . .ei ; i t i v 

Ti : ,sr H U M : 189 

L o . ' a l i . m - T. ; ; N. . U . l : ; W.. Se. . :;. N K . I / 4 . S K . I / 4 : 2(10 feel m . r l h e a s t o f 

-f. 'st H o l e IRK D r i l l e d : N. iv . S. I9: i9 

I ' ^ l . ' v a l i . i i i : — W a t . r h ' v e l : 10.1 feet 

No . 

1 

-

:; 
4 
s 
c 

1 Depth 
1 

1 
1 0 . 2 

! 1 ' ' 

1 

1 '•'"' 

10.2 

:;4.1 

:;s.(i 

T h i c k . 

0 2 

1.7 

1 - ' • 

1 
11.7 

1 -.̂ .".rt 

1 M.H 

l i r s c r i j t t i n n o f .sr.rafa 

/1 nil!<:.•<Int)•;/ I n n i n i t i ' i n 

T o p s o i l 

S a n d , l i g h l h i o w n f i n e g r a i n e d wen 

c l a y e y : C l 

C l a y . li.L^hl b r o w n a n d g n i y p l a s l i i 

P-l 

S n n d . l i g h t g r a y v e r y f i n e p r a i n e d . 

Cl. ' iy, l i ub i . g r a \ ' p l a s t i e s a n d y , l i m o 

S a m l . l i g l i t b v o w n f i n e g r a i n e d s i U \ 

i - p l a s t i r s M p h l l y 

s t i p h l i y . '^atidy: 

C-2 
U l i . : : P-2 

. v e r y u\icace((Ms 

I', l i . .loii.Nsd.N r i i d i - c i t r v 

Ti:,s-r 14(ii,i: 190 

1 a l i . . i i : -|-.4 . \ . , I L L ; W „ Sec, :;4, S K , l / 4 , S K , l / 4 : 0.7 m i l e s n n l h n f r . iad 

. r . i s s i n g n i l H i g h w a y I I . S. 49 i i i i . l Son fc. ' I east ..f h i g l i w a y 

D r i l l . ; d ; Nov . 8. 19:;9 

t i l e v a l i c n ; - W a t e r l . ; ve l ; 2S.0 fee t 

No. D e p l h I T h i c k , j 
I _J 

1 j 1.2 I 1 . : 
2 1 ,-17.9 I :ll-..-, 

I I 

D e s e r i p t i n n o f s t r a t a 

I l l i i l l i i - x l i i i n i j , I I I I I , l l i i , I I 

T o p s o i l 

C l a y , l i g h l g r a y a n d hrow-n s e i n i - p h i s l i e s l i g h t l y 

sandy , c a r h d i l a c e n i i s : I'-l 

F O U H K R T ( ( l U N T V M I N K H A L R K S O H U C K S SD 
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many mnniripnl nnd indnslrinl water m;mngers, 
well owneTS, waler-wcM contriietors, and oil 
ftmpany personnel. The Mississippi I'owei-

fiinpany sui)ptiecl daily teinpri';itni' 
tin.- r.eaf Uiver al liailM-shuig 

re.oli !1RS 

IIYI>ROIA>t;iC SETTINi; 
Climiilc 

The iliinnle ot southeaslrrn Mississipiii is 
Iminitl and senulropieal. Average aiiruial r;un-
fall lauf'.es fiorn .̂ 'i inches in the northwesi 
Collier of Ihr five-i'ounty area lo 6̂  inches in 
soiilhcrn [''orri'sl and Perry Cnnnlies. Averaj^e 
annual runofr from Ihe numerous slream.'i in 
Ihe ;irc.'i ranj^cs fi'om 18 inche.s in the nnith 
lo 2G inchc.'̂  in the .south (fifi- 1). Tho remainder 
of the ()iei:i[)itation seeps inlo Ihe ground ur is 
di.s.-̂ ipMled Wy cv;ip(tlranspiroli(in. The mean an
nual lempcriUure in tho five-covmty area is 
about 66 • V, the mean monthly temperature 
ran};es from 82" F in July to 51° F.in January 
at Hattiesburf^. On the averafj;c, Haltiesbur(^ 
has Itl6 days annually with temperatures equal 
to or greater than 90' P. and only 41 days an
nually wilh temperatures equal to or less than 
32" F. 

C^eolocy und Topography 
The study area is within the Pascagoula 

River basin in the East Gulf Coastal Plain. Ex
posed rocks are of sedimentary deposition and 
most are unconsolidated. The exposed sedi
ments ran^',0 in a^e frctm late Eocene to Recent 
with Miocen*? and younger sediments forming' 
the majority of the exp<>sed sedimenis (flR. 3). 
The ^eolo^ic tinits containing fresh-waVer aqui
fers I'anj;*? in a^e fronn early Eocene to Recent 
alluvial deposits. Most geologic units art? trace
able from the surface deep into the subsurface 
(fĵ ŝ. 2 and '.IU}. 

Tbe f'.eolof'jc units have a re^^ional south-
westward dip of 20-45 feet per mile (fi^. 23 and 
2-\). The (lip of the beds is steep {40-45 feel per 
mile) in Wayne and Jones Counties, but it flat-
h.'ns (̂ if-LT) feel per mile) in Greene, Perry, 
anil I''orrcst Counties uwin/,' to ihe major slruc-
tnial uf)lifl of tho Wi^^ins anticline south of the 
study are.'i. 

Several shallow picrcemenl suit domes in 
Ihe area locilly affect the dip, strike, and thick
ness of formations. The formations display gen
tle arching or upliftin/^ atrross these structures. 
Caution shoulrl bo exercised in drilling wells in 
the vicinity of Ihc shallow domes. espe(.:ially 
near the shallow Richton dome {depth of cap-
rock 497 \ov.i, fi^. 32) because the base of fresh 
water is shaUow over some of these domes. 

One recognizable subsurface fault (fij^s. 2. 
23, and 24) is in southern Forrest County. It is 
an east-west trending fault associated wilh the 
Wiggins anticline, which is south of Forrest 
Ciiunty in Stone County. T>ie fault causes an 
offset in the deep beds but no movemeni is ap
parent in the shallower Miocene deposits. 

Lithology varies between geologic units, bul 
typically consist of interbedded clay, sand, and 

j'.ravel. Sand and clay in variovis proportions 
const it lUe most of the sed indents; however a 
few consolifiated limestoiH! layers o<.'cur in some 
laiils. pailiiidarly in the Vicksbnr/^ CIroup. The 
form.-itioiis thicken flowndip to ihe wt.'st and 
soitih lowajd the Mississif^pi River and Ihe Uulf 
ol M(.-xico. 

Tlw? deposits, parlicularly Mioc»Mic and 
youngi.'i, are lenliciilar (figs. 2\ and 22), anrl 
litholoj',y changes rn short distanc(?s. Tho sanrls, 
uhic)i are irregular and thicken or lliiri in s)iort 
distances, a ie difficull to Iractr down the dip. 
Most of the waler-bcartnj; units were deposited 
in a deltaic environment. 

Topugr.aphy reflects the geology and drain
age of the region and results frorTi ero.sion of 
the gently dipping \inconsolidated sedimentary 
licds. The landCorm is characterized by low, 
dissected, rounded hills and a few larj'.e streams 
in wide, flat valleys. Swamps are common in 
the lowland areas adjacent to the larger 
streams. There at-e many small man-made stock 
ponds in ihe area. 

Elevation in the area ranges from less than 
100 feet above sea level in the southern part 
along the Leaf River to 430 feet in western 
Jones County. Local relief is gentle; elevations 
vary only a small amount in short distances. 

Drainage 
The five-county area lies within the central 

part of the Pascagoula River basin. The maj(tr 
sub-basins in the area are the Leaf River, 
Chickasawhay River, and Black Creek (fig. 3). 
The Leaf River enters northwestern Jones 
Couniy and flows generally southward lo the 
viciniiy of Hattiesburg in northern Forrest 
C(uu\ty, thei\cc southeastward to meet the 
Chickasawhay River south of the Greene Coun
ty line to form the main stem of the Pasca-
gcjula River. The Chickasawhay River drains 
the easlern parts of Wayne and Greene Coun
ties. Ulack Creek flows ihrough southern For
rest and Perry Counties and enters the Pasca
goula River south of the study area. The 
slreams are typical of those found in the south
ern United States, having winding meanders, 
broad, wooded flood plains, and many oxbow 
lakes along tho larger rivers. 

Occurrence ol Ground Water 
Ground water is any water in the ground 

that is in tho zone of saturation. An aquifer is 
any water-boaring unit capable of yielding wa
ter to wells; in the study area most aquifers 
are composed of sand and gravel. The unconsoli
dated sediments have openings, or voids, be
tween grains which are saturated with water 
below the water table. The shape, size, assort
ment, and degree of compaclion of the grains 
delerinincs the case wilh which water moves 
through the malerial. 

Water enters the permeable geologic units 
in their areas of outcrop (fig. 3) and moves 
generally southwestward in the direction of the 
dip toward areas of discharge which may be 
wells, springs, seeps, or adjacent permeable 

EXPLANATION 

• 6 0 

Average annual precipitation, In Inehes. 
ExLracted from U.S. Weather Bureau, 19^9, "Climates of the States ." Based on period 1931-^5. 

19 
Average annual runoff from streams, In Inches. 

Baaed on streamflow reconla for period 1919-19(0. 
- — 46 

Average annual lake evaporation, In Inches. , ^^ , .^ 
E.Uracled from U.S. Weather Bureau Tech. Paper No. 37. Based on pBrlod 194(^55. 

Flff. I. Map showlnf annual prpclpUation. evaporation, and run-off 
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Note: Geology adapted from 
Geologic Map of Mis s i s a lpp l 
(1945) . 

Fl( . 3. Geologic map showing principal streams and raging staUoiu 
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beds. Water levels are lowered in the aquifers 
in the vicinity ol discharge, and the lower water 
levels change the direction of ground-water 
movement. Some of the geologic units are re
latively impermeable (aquicludes) and allow 
little moveitient of water. Permeability (Glos
sary) within an aquifer is usually greater hori
zontally than vertically because of horizontal 
stratification. 

Aquifer^ are classified as water-table or ar
tesian depending on whether the water level is 
within the aquifer and unconfined or whether it 
is confined. Water in a water-table well stands 
at about the same level as in the aquifer out
side the well. Water-table aquifers receive re
charge from local precipitation. Discharge from 
water-table aquifers supplies most of the base 
flow of the streams, especially during droughts. 
Water in the terrace and alluvial aquifers in 
most places occurs under water-table conditions. 

In artesian aquifers the water-bearing ma
terial is confined by impermeable beds and 
water is confined under hydrostatic pressure or 

head; thus, water in wells will rise above the 
top of the water-bearing material. Water in the 
majority of aquifers in the study area occurs 
under artesian conditions, except for small 
areas in the outcrops. 

Changes in quality of water occur as the 
water moves down the dip from the outcrop to 
areas of discharge. Dissolved-solids content us
ually increases down the dip (fig. 20) and the 
type of the water changes from calcium to so
dium bicarbonate. The deeper water is usually 
softer because the calcium and magnesium con
lent has been decreased by ionic exchange for 
sodium. The pH of the water increases down 
the dip, and iron problems are reduced. 

The temperature of shallow ground water is 
about 66° F , which is the mean annual tem
perature of the air. The temperature of the 
water increases 1° F for each additional 65 
to 100 feet of depth in the five-county area. 
Ground water temperature, except in shallow 
water-table wells, does not vary with seasonal 
changes in air temperature. 

PRESENT WATER USE 
Total water use in the five-county area is 

estimated to be 152 mgd (million gallons per 
day); ground-water use is 28 mgd and surface 
water use is 124 mgd. Most water is used for 
cooling purposes, and only a small percentage is 
actually consumed. AM municipal and most in
dustrial supplies are oblained from wells (fig. 
4). The Mississippi Power Company and the 
Hercules Powder Company at Hattiesburg use 
both ground and surface water. These two plants 
use an estimated 124 mgd of surface water for 
industrial cooling. 

The heaviest withdrawal of ground water 
occurs in the Hattiesburg (9.3 mgd) and Lau
rel (12.5 mgd) areas. Most other areas are 
rural with no appreciable concentration of wa
ter withdrawal, except for public supply in the 
smaller towns. The many rural water systems 
that have been installed or proposed will cause 
an increase in the use of ground water in the 
rural areas. 

Ground water is used for irrigation at two 
tree seedling nurseries, one near Waynesboro 
and the other near Brooklyn. Surface water is 
used for crop irrigation along a few of the 
streams, but the total surface-water with
drawal for irrigation is small and restricted to 
infrequent dry periods. 

Geiger Lake at Paul B. Johnson State Park, 
12 miles soulh of Hattiesburg, is a 300-acre lake 
operated hy the Mississippi Park Commission 
for recreational purposes. The Mississippi Game 
and Fish Commission operates Lake Bogue 
Homo, a 1,500-acre lake 5V4 miles east of Laurel. 
The Leaf, Bowie, and Chickasawhay Rivers and 
many oxbow lakes along the Leaf and Chicka
sawhay are also used extensively for boating 
and fishing. Numerous private lakes and farm 
ponds throughout the area afford private fish
ing areas. The U. S. Department of Agriculture 
has developed scenic float routes on reaches 
of Black Creek and ils tributaries in De Soto Na
tional Forest. The Pat Harrison Waterway Dis
trict, in cooperation with other agencies, is plan
ning several projects in southeastern Mississip
pi which include facilities (or swimming, fish
ing, and boating. 

At present there_js_no_ coiTimercja_l_wat^r 
jraftic, blil iTHas'long~b«n the aim^ofjpcaljn-
terests to IThk the" cities of Mendian..-!"[iIiJ£S-

e_Giilf-of-Mexjco burg, and TTa tn . 
t h - " " ! ] ' - " i-yrlnm nf hn rpg r a n a ( ^ T h e P a t 
Harriiir^n W a t e r w a y Dis t r i c t is emPQWejed bv 
legislative act to develop plans, tor such naviga-

r n n i " " ' ' ' ' ' " ' ' " ' " ' F a d a r a l o r 

SURFACE WATER 
An abundant supply of surface water of 

good quality suitable for most industries is avail
able. During an average year, more than two 
trillion gallons of water flows from the Leaf 
and Chickasawhay River basins. This large vol
ume of water flows at an average rate of about 

9,600 cfs (cubic feet per second), or 6,200 mgd. 
past a gaging station (No. 4790) on the Pasca
goula River just downstream from the conflu
ence of the Leaf and Chickasawhay Rivers. The 
quantity and quality of streamflow, however, 
vary with time and place and this variability 
requires the collection and interpretation of a 
mass of data lo appraise adequately the sur
face-water resources of the five-county area. 

^ a t e r shortagss^lhat will increase the pol-
lution prbtrerh and adversely affect.retyieation-
aTmlercsls can occur at some locations on var
ious streainsT Often the period of dericient~lloW 
coincides wtth a time of maximum water de
mand. On the olher hand, too much water dur
ing floods may cause loss of life and property 
damage and create many problems in transpor
tation, commerce, and agriculture. Streamflow 
and water-quality data have been collected and 
analyzed from a network of continuous-record 
gaging stations supplemented by partial-rec
ord sites (fig. 3 and table 2). 

Flow Duration 
Flow duration data for continuous-record 

gaging stations were computed from the daily 
discharges by the total-period method. A flow-
duration curve based on these data shows, with
out regard to chronological order, the flow vari
ability of a stream. Estimates of the duration 
of flows at short-time continuous-record stations 
were obtained by using methods described by 
Searcy (1959). 

A tabulation of flow-duration data, adjusted 
lo base period October 1928-September 1957, for 
stations in the area is shown in table 3. These 
data can be plotted on logarithmic-probability 
paper if graphical presentation is desired. The 
dala in table 3 are reliable long-term predictions 
of the future flow patterns of the streams in the 
area if no unusual climatological or man-made 
changes occur; however, values for individual 
years will deviate, sometimes considerably, 
from the long-term period. 

Flow-duration data may be used for com
paring flow characteristics of different streams. 
If the effect of drainage-area size is removed 
(by dividing discharge by drainage area) a di
rect comparison may be made. Flow-duration 
curves for Bowie Creek at U. S. Highway 49 
near Hattiesburg, Leaf River near McLain, Pas
cagoula River at Merrill, Chickasawhay River 
at Leakesville, and Tallahala Creek at Laurel 
are shown on figure 5. These stations were se
lected to illustrate the variation in base flow of 
streams in the area. Bowie Creek has a much 
higher low-flow yield per square mile than the 
other streams on figure 5. The slope of the lower 
end of the flow-duration curve for Bowie Creek 
is flatter than those of the low-yielding streams-
Slope of the duration curve is a measure of 
the variability of that stream. 

Although the information in figure 5 is ex
pressed as discharge per square mile, il does 
not imply that each drainage basin internally 
has uniform yield. The streamflow yields of 
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a hie t ime, 3S Specified by the Board in its 
nu lhor i /a t inn , to the stream a l a point down
st ream f rom the place of w i thd rawa l . This ap-
prnpr iaf ion can be made only i f the Board shall 
finrl that such action w i l l not result in any suh-
sf.' i i i l ial det r iment to property owners a f f rc led 
tli*Tphy or to the public interest. 

Avcrape m i n i m u m flows calculated fnr 
s t i r ; i r i is in the a r f a are presented in table 11. 
l )al ; i fnr Ihe pcridd 1941-fiO were used for the 
determiri. 'didiis nf the average m in imum flows. 

'Mip law states that the Board has author i ty 
In enter into compacts and aj^recments concern-
inj; th f Slate's share of water flow in j ; in 
sl r f . ims . where par ts of such water courses 
are contained w i th in the I c r r i t o r i a l l imi ts of a 
noi(»l\li(ivinR state. 

(;ROUND WATER 
l .orat inn. Extent , and Lithology of Aqui fers 

I''r esh-water aquifers. in the f ive-coimty area 
nre rnoslly beds of sand or zones of ."jandy beds. 
The beds dip gently to the southwest and con-
la in fresh water as much as 40 mi les f r om the 
oirtcrnps and as much as 3,0(10 feet below land 
surface. Aqir i fers of Miocene afie are avai lable 
in praf-I ical ly the entire area, except in the 
northern th i rd of Jones and Wayne Counties 
( f i j ; . 19). hul no sinf»Ir Rooloj^ic unit contains 
fresh water throughout the f ive counties. Aqui 
fers in ( ' laibnrnc and Wilcox groups are ava i l 
ahle in the northern th i rd of the area, but the 
);reat depth (l.20O-3,nO0 feet) of the Wilcox has 
l imi ted i ls use owing lo the higher cost of deep 
wells. ,S|i,dlriw a I 111 \ ' ial deposits in the larger' 
s t ream \';ill*'ys are potential ly impor tant aqui
fers ill the i l u r c soi i lhcrn cnnn'.ies. 

l. i lholn/;y and tlii(.kness of nquifers is shown 
in Inlilc I and in n northeast-SfMithwesl cross-
secljnn ( f ig . '2f)) paral lel to the general d ip nf 
the beds. nc l ; i i led sections throug.h Laure l and 
H.i l i icst i i i i i; show (he lent icular bedding nf the 
Mincnnr l)c.ls (figs 21 and 22). Depth and thick-
iwss nf .'niuifrrs can be est imated f ro in '.he 
sccii'Mi.^ fnr pl,ices in the v ic in i ty <jf Ihe sec
fions. bill sl ructure conlnur maps drawn nil map-
pabh' f;colo/;ic horizons are useful for es t ima ' -
i i i / ; acpiifrr- f lepll is at aiiv place in the area. Be
cause the Moodys Branr:h Forma l ion is Ihin 
(lf>-2() fc<t) , n (.-on tour map showing the con-
f igi iral i tMi of the top of Ihc mappable Mnodys 
Branch Format ion ( f ig . 23) is esseniial ly the 
(op of the Cockfield F'ormation. Another- contour 
map, showing Ihe conf igurat ion of tho base of 
the (.'alahonla Sandstone ( f ig . 24), can be used 
to determine (he depth of a wel l necessary to 
penetrate the Catahoula. 

Thickness of geologic units increase f rom 
the oirlcrr)p toward the southwest in the direc
tion of [he cenler of deposit ion. The thickness 
nf Ihe Sparta Sand ranges f rom 110 feet in nor th
eastern Wayne County to Iflfl feet in no r l hcen -
t ra l .Innes County. Thickness of the Cockf ield 
F'ornialion ranges f rom 80 feel in nor thern 
Wayne County to IfiO feet in nor th-centra l Jones 

County, Miocene beds range in thickness f r om 
about lOn feet in northern Jones County to about 
2,non feet in southern Forrest County. The a l 
luv ium under ly ing the major flood plains in 
the nrea is as much as 125 feet th ick, ns in the 
Leaf Miver flood plain at Hatt iesburg. 

Mosi of the aquifers are composed of sand 
or grnx'ol mixed wi lh vary ing proport ions of 
sil l and clay. Ligni te is common in the Claiborne 
;ind Wilcox CJroiips, The a l luv ium is composed 
mostly nf unslrat i f ied coarse sand and gravel . 
The beds nf sand in the Miocene sediments, 
Ihe pr incipal source of ground water in the 
area, m.iy bc thinner than 2 feet or thicker 
than 20n feet. Cr)mmonIy there are several beds 
nf sand in each water-bear ing geologic unit. 

Tho mar ine Vicksburg Groups and Cocoa 
Sand are more unifornn in l i thology lhan most 
of the olher water bearing units. The Cocoa 
Sand in eastern Wayne County is about 60 feet 
thick and is composed of thin layers (2-10 feet) 
of f ine- to medium-grained sand al ternat ing 
wi th thin layers (4-B fee-.) of calcareous sand
stone and l imestone. The Vicksburg is general ly 
composed of l imeslone beds a l ternat ing w i th 
th in bods (2-4 feet) of l imy sand and clay. The 
Vicksburg at par l icu lar locations, as at Waynes
boro and Sandersvi l le, is composed of relat ive
ly thick sand beds (30-50 feet) interspersed wi th 
thin layers (1-2 feet) of l imestone. The l ime
stone or l imy sand section of the Vicksburg 
(known locally as "Honeycomb rock " ) yields 
water to domestic wells across central Wayne 
and northeastern .lones Couniies. 

r red i c t i on of aquifer thickness and l i tholo
gy is d i f f icu l t because of the lent icular bedding 
of most units. Lithologic changes occur in short 
distances and indiv idual sands are d i f f icu l t to 
t race, especially along the dip of the beds (f igs. 
21 nnd 22); sand beds in the Miocene are charac
ter is t ica l ly Ions shaped or wedge shaped. Con
struct ion of a wel l where water is needed may 
be a problem be'.ause of Ihe lent icular bedding 
of inosi sands, and lest d r i l l i ng is recom
mended to determine the depth, Ihickness, and 
charncter of aquifers under ly ing a par t icu lar 
si lo. 

The depth of dr i l led water wolls ranges f r o m 
20 to l,31fi feet (table 12). A we l l at Laure l is 
1,310 foet deep, but most wells are less than 
800 feet deep, A l most places more than one 
aquifer is avai lable. 

Aqui fer nnd Well Hydraul ics 
TrannmlAiilbllity, Permeahllitr. and Storafe 
Aqui fers vary considerably in their abi l i ty 

lo t ransmi t and store water . Transmission and 
storage of water by an aquifer depends on the 
porosity (Glossary) , size of open spaces between 
grains of the aquifer ma le r i a l , and interconnec
tion of the open spaces; al l of which are related 
to the depositional history of the aquifer. Coef
f icients of permeabi l i ty and t ransmissib i l i ty 
(Glossary) arc measures of tho ab i l i l y of an 
aqui fer to t ransmi t water. The coefficient of 

:i8 

E l e c t r i c log and number 

Pig. 19. Map showing dIstrlbflUea of fmb-wate r Mat f«n aBd locaUon of geobydrologic wctloes 
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G e o h y d r o l o q y by T. N. Shovt** 

Fif. 20. GeohydroloKlc section (A-A') from soathwesten Forrest Coanty to northeastern Wajne Coanty 
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Fig. 21. Geohydrolofic section (B-B) from EUUvUle to Laur«l 

O«on-,droloq> Bf T H. SK«*» 

Fif. 22. Geohydroloflc secUon (C-C) throagh the Hattleiborg a n a 



S a l t tionie or naJ L r idge 

A|)|irox imtte l i m i t of I'r'vnh 
u.'i'.er in Cni;l(f i e] d Kurmnti n 

- • 2 0 0 -

•-r f n - i l ' . . 

s t r u c t u r e con tou r , ilasheiJ wliere 
i nfnrrecl. 

Contour 1 n t e rva l KiQ f e e t , 
flntum ]rt mi'nw rn-t leve] . Ajiiu-ox im.Tt.n ] oi-.i 

FiK. 23. Cnntnur mnp shnwinK rnnfif uration nf thr lop of the Moodys Branch Fomiation 

S t r u c t u r e contour 
Appro.tmale l o c a t i o n of f a u l t ^ ^ ^ ^ ^ ^ m t e n r a l 100 f e e t , 

datuiD Is mean sea l e v e l . 

Fig. 24. Contour map showing configuration of the base of the Catahoula Sandstone 
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.".t, rre:;li uMt.-T ir. in M 
p,irl, of Wil (jox li rnu[i. 

3nl t dome or sal t rid^e with depth 
tn t,op of caprock t>elow 1 nnd surface. 

Aro.-, ri.—iVope.^t fre.Mi u.-iter is in U- Contour on hn.-p of frenh u^ter, dashed where 
tipp-r p.-irt of UWcny. flrnup. liifofred. 

Af̂ .'i I I I . — ilenpnst l'i-".';li u.-i'.'T i.*: in ' Conto'if int*TV.nl 100 f^et, dntum Js moin sea 
Clfiihoriic 'iri'i •I.'H'k'WMi rir'^ii['S. level . 

A IT"! IV .--DOG post fresh u'l t i r is in ^M^P^^^ M^ I I^^^—aa^^ 
Miocep'̂  de['or;it::. Line of nbnipt chanc;o In base of fresh water 

FiR. 32. Contcrur mnp •ihowioK ronfijrur.ntion of (he base of the fre-sh-water section 

are sevornt fresh-water-bearing sands (fig. 20, 
21, and 22) above the base of fresh water, 

C; round-water quality varies with locality 
and is affected by contacl wilh the sedimenis 
through which it slowly moves. Chemical com-
positinn nf the sedimenis are different between 
•/ones of an individual aquifer and from one 
nquifer to iinolher. Consequently the chemical 
qii.ility of water pumped from a well is the re
sult of many envirorrmental factors. Water 
intives down dip in a southwesterly direction 
through aquifers c'ontaininj^ clay, sand, gravel 
nnd fdher sedimentary rnaterial of varying size, 
compaction, and mineral content from which il. 
di.'̂ solves varif>ns concentrations of the different 
mineral constituents. Time of contact ol the wa
ter with the a q u i f e r materials affects the 
amounts of the different minerals that are dis
solved. Tn general, water from wells screened 
in highly permeable sands coniain less dissolved 
solids than water from wells screened in sands 
with low permeabilities, if the wells are the 
satTie depth. 

As water moves down the dip it exchanges 
calcium to the aquifer malerial for sodium, and 
changes from a moderately hard water having 
low dissolved solids near the outcrop areas lo 
sofl water having higher sodium and dissolved-
solids concentrations at greater distance down 
dip. The change in water lype and the increase 
in s o d i u m concentration at greater distance 
down tho dip of the Catahoula Sandstone is 
shown in figure 33. 

Water percolating through the soil zone 
gathers carbon dioxide from organic matter in 
exchange for oxygen dissolved from the air. 
Most shallow wells (less than 12S feet deep) 
and some deeper wells in the Miocene contain 
water having sizable carbon dioxide concentra
tions (0-80 ppm) which acidify the water and 
render it cnrrnsive to most melals. This corro
sive water dissf)lves iron when in contacl with 
Iron-bearing minerals or with iron in the well 
syslem. Weils screened in the Sparta Sand, 
Cockfield Formation, Vicksburg Group, and Co
coa Sand member of the Vazoo Clay, in north
ern Wayne and .Jones Counties, produce water 
having lower iron concentrations (0,00-0.42 
ppm) than found in other formations of the sludy 
area. Iron concentrations in water from Mio
cene wells range from 0.00 ppm (03 Perry, 320-
foot well near Janice) to 32 ppm (D5 Jones, 126-
foot well near Sandersville). Treatment of iron-
bearing ground water usually consists of aera
tion to remove carbon dioxide and to raise the 
pH; followed by settling and filtration lo re
move the iron precipitates. 

Ground water usually contains higher silica 
concentraiions than surface water because it re
mains in conlaci with silicate minerals under 
conditions favorable to solution for a longer pe
riod of time. Measured silica conccnirations in 
the Miocene sedimenis range from 3 to 71 ppm. 
Silica concentrations measured in other aquifers 

of the study area ranged from 8 to 84 ppm with 
approximately 90 percent of the samples hav
ing concentrations loss than 40 ppm. 

Ground water which contains anaerobic 
bacteria or decaying vegetation has n reducing 
effect upon minerals if there is no oxygon sup
ply. The unpleasant taste and smell of hydro-
fjen sulfide gas noted in water fmm the 564-foot 
sand at Richton and the Cockfield al Waynes-
horn indieale that sulfate minerals have been 
reduced to sulfides at these place.s. Hydrogen 
sulfide can be removofl successfully by aeration 
of waters with a low pH or by chlorination of 
waters ha\'ing a pH greater than 7, 

Passage of water Ihrough decaying vegeta
tion (including lignite beds) imparts color to 
the water. Color of water from the Cockfield 
Formalion ranges from 5 lo 240 units and color 
of water from one well screened in the Sparta 
Sand was 450 units. About 95 percent of the 
wells in the Miocene sedimenis show color of 20 
units and less. Color may be removed by pH 
adjustment and coagulation by alum. Chemical 
analyses and well depths (table 14 and 15) and 
a map showing well locations (fig. 27) can be 
used to locate ground water of desirable quality. 

None of the water samples collected from 
wells drjring the study indicated pollution by 
man's activity. Analysis of spring water in the 
vicinity of a brine disposal pit in the Chaprell 
Oil Field, Wayne County, indicated seepage of 
brine into the shallow ground water in that area. 
Potential hazard of pollution by chemicals and 
bacteria exists in wells screened in shallow 
aquifers. This hazard could be controlled by 
proper well location and design. 

Water-Siipply Potential 
The water-supply potential is generally 

good; the largest polenlial supplies are in sev
eral formations of Miocene age and In the Wil
cox Group, Aquifers of Miocene age underlie 
the southern two-thirds of the area and the Wil
cox coniains imporlant aquifers in the northern 
one-third (fig. 19). Beds of Miocene age and the 
Claiborne Group contain important aquifers in 
the northern parts of Jones and Wayne Coun
ties, but nearly all water supplies aro obtained 
from the shallow beds of Miocene age. This band 
of shallow Miocene and deep Claiborne beds has 
less water-supply potential than other areas, 
partly because the water in the deeper aquifers 
is moderately mineralized (500 to 1,000 ppm 
dissolved solids). The water-supply potential for 
most municipal localities is summarized in ap
pendix II. 

Multiple aquifers underlie most places in 
the five-county area, and usually one or more 
of these aquifers will yield more than 2,000 gpm 
(2.9 mgd) to properly constructed wells. The 
mean transmissibility of the aquifers in the area 
as determined by 40 pumping tests is about 50,-
000 gpd per (oot. The following well field layout 
in an average aquifer is used lo illustrate the im-
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O A T c : 1 1 / 2 a / o 9 WATfcR w£LLS L O C A T c D NEAR H A T T I E S 3 U R & SITE/ F O R R E S T C O . / M S . PAGE 1 3 

• 

VJ, Po»u.C \NJK,t«. ^^p,^,, V̂ lff̂ ^ 

LOCAL WELL NUMBER 

AUOI UNIV SO MS 
A002 USM GOLF COURSE 
A005 UNIV SOU MISS 
A004 WEST HILLS C CL 
A005 HATTIESBURG C CL 

LOCAL WELL NUMBER 

AOOl UNIV SC MS 
AU02 USM GOLF COURSE 
AUC3 UNIV SOU MISS 
AUC4 WEST HILLS C CL 
A005 HATTIES3URG C CL 

f«o«^ V4<acuv£s SvT-tf PRIMAR f 
CPit.>'̂ Tt"̂  USE 

LATITUOE LONGITUDE OF 
(DEGREES) (DEGREES) WATER 

312056 
312112 
312109 
31 2 C 5 2 
31210S 

89213S 
892153 
892132 
892136 
692254 

I 
I 
I 
U 
R 

11- A o e 

DEPTH 
OF WELL 
(FEET) 

195 
195 
195 
248 
174 

BOTTOM 
OPEN 

INTERVAL 
(PEET) 

OF 

TYPE OF 
OPENINGS 

S 
S 

DISCHARGE 
(GPM) 

A006 VERNON L HALL 
AUO?' CHARLES JOHNS 
A008 STANDARD OIL CO 
A009 JL COUGHLAN 
AOlO J H CAMERON 

AUQ6 VERNON L HALL 
AUC7 CHARLES JOHNS 
AOOS STANDARD OIL CO 
A009 JL COUGHLAN 
AGIO J H CAMERON 

312244 
312231 
312132 
312237 
312237 

892220 
S92257 
8922C3 
892155 
892155 

H 
H 
H 
H 
H 

500 
72.0 

165 
277 
S5.0 

T 
S 

AOll h H CAMERON 
A012 F S PRESTRESS 
AU13 MISS FED CORP. 
A O U MACKS FISH CAMP 
A015 GEO JAMES 

AOll H H CAMERON 
AU12 F S PRESTRESS 
AU13 MISS FED CORP. 
Aai4 MACKS FISH CAMP 
A015 GEO JAMES 

312237 
312325 
312341 
31232S 
312327 

392155 
892239 
8 9 2 2 3 4 
892134 
892119 

H 
H 
H 
H 
H 

18.0 
80.0 
65.0 

147 
318 

A021 C M RAINES 
A023 HATTIESBURG C CL 
A024 RAWLS SPGS W A 
A025 TILLMAN 
A031 E P FILLINGAME 

AU21 C M RAINES 
A023 HATTIESBURG C CL 
A024 RAWLS SPGS W A 
AU25 TILLMAN 
A031 E P FILLINGAME 

312125 
3121C9 
312203 
312326 
512210 

892234 
892233 
892154 
892233 
892130 

H 
U 
P 
H 
H 

126 
752 
705 
590 
105 

7 5 2 . 0 0 
s 
s 
s 

— 
1 0 0 . 0 0 
2 2 0 . 0 0 

A032 M RAYBURN 
A034 WILLIAM RAYBURN 
A035 3R0WN CONSTR CO 
A036 BILL MACK 
A037 BILL MACK 

AU39 RAWLS SPGS W A 
A042 BILL MOE 
A044 BROOME CONST CO 
AU46 BILL MOE 
A063 L E RHIAN 

A067 CHURCH OF GOD 
AU72 BOWIE PRODS 

002 HATTIeSoURGi 

A032 M RAYBURN 
AU34 WILLIAM RAYBURN 
AU35 BROWN CONSTR CO 
A036 BILL MACK 
A037 BILL MACK 

A039 RAWLS SPGS W A 
A042 BILL MOE 
AU44 BROOME CONST CO 
AU46 BILL MOE 
A063 L E RHIAN 

AU67 CHURCH OF GOD 
AU72 BOWIE PRODS 
bULI HMI libbBUt^U 
B002 HATTIESBURG 

312139 
312300 
312226 
312113 
312113 

312217 
312112 
312210 
312104 
312114 

3121^1 
312333 

"Tnrnrr 
_512109 

892236 
892235 
892137 
892230 
892230 

S92152 
392231 
892120 
892238 
892214 

S921 14 
8922C5 

^•u^^inrr 
891942 

H 
H 
H 
H 
H 

P 
H 
H 
H 
H 

H 
N 

150 
165 
60.0 

140 
140 

680 
150 
60.0 

140 
185 

235 
340. 

„622, 

185.00 

2a5.00 
340. 

S 
s 
s 
S 
s 

s 
s 
S 
S 
s 

s 
s 
s 

12 
6 . 

3 5 . 
1 2 . 
12 

200 
1 4 . 
30 
1 0 . 
4 5 . 

7 4 . 
2 0 0 . 
0 6 5 . 

.00 

.00 

.00 
00 

.00 

.00 

.00 

.ou 
00 
00 

00 

.00 o 

B 0 0 4 H A T T I E S B U R G 

BUOo HATTIESBURG 
r§ftTT JRG? 

B0G4 HATTIESBURG 

BU06 HATTIESBURG 

312105 

3 1 Z 1 1 ^ 891936 
K 9 1 9 2 1 

U 

U 

tg^J-00 
953.00 

r64700 
9 0 8 . J B 

W 

..V 



DATE: 11/26/6V WATER WELLS LOCATED 

• 

AQUIFER 
CODE 

122HBRG 
^ 122HBRG 
• 122HSRG 

122HBRG 
122H8RG 

122CTHL 
122HBRG 

^ 122HBRG 
122H6RG 
l22HaR& 

--

122HBRG 
122H6RG 
122HBRG 
122CTHL 

122HBR6 
122CTHL 
122CTHL 
122CTHL 
122HBRG 

122HBRG 
122HSRG 
122M0CN 
122H8RG 
122HBRG 

122H6RG 
122M0CN 
12 2M0CN 
122M0CN 
122M0CN 

122M0CN 
122M0CN 
T^^CTHL 
IZP&'^HV 

IB ̂ 1?(LIM' 
122CTHL 
f^CTHL 
12^CTiiL 

^ 1I22CTII1 

WATER 
LEVEL 
(FEET) 

100.00 
--
--

86.00 
97.00 

--

54.00 
2 2.00 
1 .00 
7.00 

15.00 
40.00 
--

7.00 
--

73.00 
100.00 
86.00 
--

82.00 

92.00 
103.00 
11.00 
92.00 
92.00 

115.00 
92.00 
19.00 
92.00 
105.00 

61 .00 
40. 
10.00 
77.00, 

8.00 

^••B 
28.00 

Ho. 00 

DATE 
WATER 
LEVEL 

MEASURED 

01-01-58 
— 
— 

10-30-81 
OS-OI-e.4 

--

10-01-64 
10-01-64 
09-01-49 
01-01-64 

09-01-65 
08-01-64 

— 

09-01-63 
--

02-01-65 
03-13-65 
06-01-66 

--
07-01-69 

10-01-70 
05-01-71 
02-01-72 
07-01-71 
07-01-71 

10-29-81 
08-01-72 
02-01-72 
03-01-72 
11-20-79 

09-26-80 
03-06-87 
O^-tJI-TS 

_09-01-55 
IBPEfT^lB 
0 5 -1 - - n 
'J5-C1 -5JI 

NEAR HATTIESBURG SITE/ FORREST CC MS PAGE lb 

c 

7 

7 



DATE: 11/26/39 

LOCAL WELL NUMBER 

J8 UNION OIL CO. 
--9 UNION TEX CQ 

5010 WARREN PETR CO. 
3011 WARREN PETRO CU 
6012 PETAL 

WATER WELLS LQCATcD NEAR HATTIESSLRG SITE/ FORREST CO./ 

LOCAL WELL NUMBER 

B0C8 UNION OIL CC. 
BUC9 UNION TEX CO 
EOlO WARREN PETR CO. 
BU11 WARREN PETRO CO 
3012 PETAL 

LATITUDE 
(DEGREES) 

312253 
312224 
312154 
312154 
312143 

LONGITUDE 
(DEGREES) 

891614 
891616 
891543 
891543 
891612 

PRIMARY 
USE 
OF 

WATER 

U 
N 
U 
N 

DEPTH 
OF WELL 
(FEET) 

MSl PAGE 2a 

BOTTOM 
OPEN 

INTERVAL 
(FEET) 

OF 

TYPE OF 
OPENINGS 

DISCHARGE 
(GPM) 

90.00 
4C0.00 
90.00 

325.00 
90.00 

B014 MOBIL OIL CO. 
8015 DIXIE PIPELINE 

B018 JACK GANDY 
B019 A K FEED MILLCO 

B014 MOBIL OIL CO. 
Eul5 DIXIE PIPELINE 

B018 JACK GANDY 
BU19 A R FEED MILLCO 

312227 
312235 
S I 21 Of 
312135 
312309 

891614 
891636 

P92'"f51 
891754 
891911 

U 
H 

H 
H 

S 
S 

300.00 

*tooo.oo 

Q 0 2 U TEXACO OIL CO 
3021 C & CARGILL 

B024 CHAS TYLER 
3025 £ L LEE 

6026 CHARLES LYLES 
602? LEWIS R SIMS 
6028 H F SUMRALL 
B029 WATSON 
6030 CHAS WADE 

6031 CHAS. WADE 
3032 HATTIESBURG EQP 
B033 CARGILE 
B034 C WILLIAMSON 
B035 C J MORGAN 

3048 C S BENNETT 
3049 ADEN BALL 
3050 ADEN BALL 
3U51 GAIL 3RCWN 
8052 C F WILLIAMS 

S054 LOVELL COOLEY 
3U55 BARRON HENDRY 
5056 S BROMFIELD 
B057 AMERICAN S&G CO 
8056 MCMAHAN 

3059 3 UNDERWOOD 
3060 W H RATCLIFF 
6U61 HERSHEL MOHLER 
BG62 J C PITTMAN 
3063 LAUREL HALMIX C 

B020 
BO 21 

TEXACO OIL CO 
C G CARGILL 
I P T T I E S -
C rl 4 S T •! : 
E L LEE 

3026 CHARLES LYLES 
BU27 LEWIS R SIMS 
8028 ri F SUMRALL 
B029 WATSON 
BU30 CHAS WADE 

BU31 CHAS. WADE 
BU32 HATTIESBURG EQP 
BU33 CARGILE 
6034 C WILLIAMSON 
3035 C J MORGAN 

8048 C S BENNETT 
8049 ADEN BALL 
6050 ADEN BALL 
8U51 GAIL BROWN 
B052 C F WILLIAMS 

B054 LOVELL COOLEY 
B055 BARRON HENDRY 
BU56 3 BROMFIELD 
B057 AMERICAN SSG CO 
3058 MCMAHAN 

8059 B UNDERWOOD 
B060 W H RATCLIFF 
6061 HERSHEL MOHLER 
3062 J C PITTMAN 
3063 LAUREL HALMIX C 

312136 
312214 

3 1 2 2 4 9 
312351 

312155 
3 1 2 1 4 2 
312111 
312205 
312127 

512127 
312115 
312227 
312202 
312152 

312300 
312400 
312400 
312353 
312202 

312140 
312148 
312117 
312121 
312109 

312112 
312108 
312141 
312152 
512126 

892052 
891942 

B 9 1 9 5 t 
S 9 1 i U 
391526 

891515 
891519 
892049 
891828 
891820 

391820 
S91611 
8919C0 
5919C9 
891839 

8918C0 
8916C0 
891600 
891548 
8919C6 

O91750 
891529 
S91531 
8 91814 
892025 

891624 
391542 
S91526 
891756 
891736 

H 
H 

H 
H 

H 
H 
H 
H 
H 

H 
H 
H 
H 
H 

H 
H 
H 
H 
H 

H 
H 
H 
H 
H 

H 
H 
H 
H 
I 

82.0 
65.0 
82.0 

106 
105 

75.0 
55.0 
60.0 
68.0 

106 

m 
s 
S 

s 
s 
s 
s 
s 

s 
s 
s 
s 
s 

s 
s 
s 
s 
s 

s 
s 
s 
s 
s 

s 
s 
s 
s 
s 

1 6 0 0 . 0 0 
- -
• " " " 

~ 
- -
— 
~ 
— — 

— 
— 
8 . 0 0 
- -
— " 

— 
— 
— 
- -
—— 

3 0 . 0 0 
1 2 . 0 0 
2 0 . 0 0 
1 7 . 0 0 
1 0 . 0 0 

2 0 . 0 0 
2 0 . 0 0 
2 0 . 0 0 
1 5 . 0 0 
1 8 . 0 0 

y..-' 

O 



OATE: 11/28/89 WATER WELLS LOCATED NEAR HATTIESBURG SITE/ FORREST CC./ MS PAGE 2b n 

AQUIFER 
COOE 

122CTHL 
122CTHL 
122CTHL 
122CTHL 
122CTHL 

122CTHL 
122CTHL 

WATER 
LEVEL 
(FEET) 

3 
50, 
5Ci 
2, 

00 
00 
00 
00 

6.00 

OATE 
WATER 
LEVEL 

MEASURED 

11-01-56 
09-01-53 
01-01-54 
09-01-55 

09-01-58 

A 

122HBRG 
122CTHL 

122H3RG 
122HBRG 

1 t^CThL 
122M0CN 

122HBRG 
122HBRG 
122HBRG 
122HaRG 
122H8RG 32.00 01-01-66 

V.....-' 

,J 

# 

# 

• 

# 

o 

122HBRG 
122H3RG 
122HBRG 
122HBRG 
122HBRG 

122HBRG 
122H6RG 
122HBRG 
122HBRG 
122H8RG 

124HCGB 
122MOCN 
122MCCN 
122M0CN 
122M0CN 

122M0CN 
122MOCN 
122M0CN 
122M0CN 
122M0CN 

32.00 
12.00 
38.00 
23.00 
— — 

38.00 
31.00 
31 .00 
--
--

25.00 
22.00 
23.00 
27.00 
82.00 

3.00 
32.00 
21 .00 
20.00 
34.00 

01-01-66 
01-01-60 
09-01-67 
01-01-63 

--

02-01-62 
05-01-61 
05-01-61 

--
--

06-01-68 
01-01-69 
01-01-69 
01-01-69 
02-01-69 

03-01-69 
04-01-69 
06-01-69 
06-01-69 
06-01-69 

c 

o 

• 

A 

O 

.A 

m 

. J 



DATE: 11/28/89 WATER WELLS LOCATED NEAR HATTIESBURG SITE/ FORREST CO./ MS. PAGE 33 

LOCAL WELL NUMBER 

B064 B H FORTE 
6065 REX BRASWELL 
3066 NEWTON WILSON 
B068 LAGRACE MOTEL 
B069 GLENDALE UTIL DST 

B070 LAGRACE MOTEL 
B071 EASTABUCHIE W A 
3072 ROADWAY EXPRESS 
B073 OOPHIN SIMS 
B074 N J CARPENTER 

3075 S J WILLIAMSON 
3076 HAPPY ACRES 
3077 G E WEITAN 
3078 LAUREL HOT MIX 
8079 ETHEL GORDY 

8080 ENTERPRISE PROD 
BUST ENTERPRISE PROD 
6082 PMA PROC. DIV 
B083 EWARD 
6084 AMERICAN SAND 

3085 RANDY POWELL 
3086 RUSSELL 
6088 ENTERPRISE PROD 
3089 DAVID MICK 
3093 ENTERPRISE GAS 

3096 MILTON EVANS 
6098 REO HINTON 
3100 PMA PORK PROC DIC 
3101 AMERICAN SAND 
B103 MOBILE OIL CORP 

3104 DELTA UNDERGROUND C 
3105 HATTIESBG STORAGE 

3106 HATTISBURG STORAGE 
B108 HATTISBURG STORAGE 

Bill ENTERPRISE PROD 
3112 WARREN PETROLEUM 

3120 WARREN PETRO CO 

LOCAL WELL NUMBER 

6064 3 H FORTE 
3065 REX BRASWELL 
6066 NEWTON WILSON 
3068 LAGRACE MOTEL 
B069 GLENDALE UTIL OST 

8070 LAGRACE MOTEL 
3071 EASTABUCHIE W A 
3072 ROADWAY EXPRESS 
3073 DOPHIN SIMS 
B074 N J CARPENTER 

3075 3 J WILLIAMSON 
3076 HAPPY ACRES 
3077 G E WEITAN 
B078 LAUREL HOT MIX 
B079 ETHEL GORDY 

3080 ENTERPRISE PROD 
3081 ENTERPRISE PROD 
3082 PMA PROC. DIV 
BUS3 EWARD 
8084 AMERICAN SANO 

6035 RANDY POWELL 
3086 RUSSELL 
6Uc8 ENTERPRISE PROD 
EU39 DAVID MICK 
B093 ENTERPRISE GAS 

8096 MILTON EVANS 
3093 REO HINTON 
31C0 PMA PORK PROC DIC 
3101 AMERICAN SAND 
3103 MOBILE OIL CORP 

B1C4 DELTA UNDERGROUND C 
3105 HATTIESBG STORAGE 

B106 HATTISBURG STORAGE 
BlOo HATTISBURG STORAGE 

Bill ENTERPRISE PROD 
6112 WARREN PETROLEUM 

B120 WARREN PETRO CC 

LATITUOE 
(DEGREES) 

312236 
312233 
312248 
312115 
312152 

312115 
312354 
312300 
312227 
312215 

312145 
312104 
312207 
312124 
312 230 

312225 
312225 
312115 
31233 8 
312057 

312G49 
312048 
312300 
312211 
312202 

312327 
312150 
312114 
312130 
312112 

312304 
312208 

312 208 
312243 

312226 
312154 

312206 

LONGITUDE 
(DEGREES) 

891636 
891845 
391815 
392030 
891348 

892020 
891530 
891833 
891836 
8918C3 

8920C8 
891645 
891945 
891345 
891810 

891545 
891545 
891615 
891543 
S91838 

8916C1 
8916C2 
891605 
8915C0 
891541 

891928 
891715 
891615 
891910 
891619 

8916C3 
891544 

891544 
891515 

891527 
891542 

891534 

PRIMARY 
USE 
OF 

WATER 

H 
H 
H 
H 
U 

H 
P 
H 
H 
H 

H 
U 
H 
H 
H 

N 
N 
U 
H 
H 

H 
H 
H 
H 
— 

H 
H 
U 
H 
N 

N 
N 

N 
N 

N 
N 

N 

DEPTH 
OF WELL 
(FEET) 

73.0 
55.0 
63.0 
86.0 

654 

87.0 
810 
88.0 
75.0 
65.0 

90.0 
100 
108 
97.0 
85.0 

320 
352 
100 
35.0 
94.0 

2 5.0 
25.0 

100 
98.0 
— — 

89.0 
82.0 
96.0 
96.0 
254 

340 
315. 

330 
312 

390 
324. 

372 

BOTTOM OF 
OPEN 

INTERVAL 
(FEET) 

— 

--
--
--
- — 

- -

--
--
--
— — 

--

--
--
--
- — 

--

--
--
--
- — 

- -

--
--
--
--

- -

--
--
--

254.00 

340.00 
315.00 

330.00 
312.00 

--

262. 
324. 
3/2.00 

TYPE OF 
OPENINGS 

S 
S 
S 
S 
S 

s 
s 
s 
s 
s 

s 
s 
s 
s 
s 

s 
s 
s 
s 
s 

s 
s 
s 
s 
-

s 
s 
s 
s 
s 

s 
s 

s 
s 

s 
s 
s 
s 

DISCHARGE 
(GPM) 

— 

30.00 
10.00 
26.00 

300.00 

30.00 
200.00 
18.00 
10.00 
10.00 

20.00 
250.00 
30.00 
15.00 
22.00 

500.00 
500.00 
305.00 

7.00 
12.00 

— 

--
20.00 
15.00 
— — 

15.00 
3 0.00 

315.00 
15.00 

550.00 

1000.00 
1000.00 
1005 
1000.00 
1200.00 

1288 
892.00 
350. 

1100.00 



D A T E : 1 1 / 2 8 / 8 9 W A T E R W E L L S L O C A T E D NEAR H A T T I E S B U R G S I T E / F O R R E S T CC MS PAGE 3b 

A Q U I F E R 
C O D E 

W A T E R 
L E V E L 
(FEET) 

DATE 
WATER 
LEVEL 

MEASURED 

122M0CN 
122M0CN 
1 22M0CN 
1 22M0CN 
122M0CN 

19, 
20i 
28, 
86, 
5G, 

00 
00 
00 
00 
00 

07-01-69 
07-01-69 
03-01-69 
02-01-70 
02-01-69 

122M0CN 
122CTHL 
122HBRG 
122H3RG 
112LTRC 

31 
95 
20 
41 
21 , 

00 
00 
00 
00 
00 

03-01-70 
10-30-81 
09-01-70 
07-01-70 
1 1-01-70 

1 2 2 H B R G 
1 1 0 A L V M 
1 2 2 H 3 R G 
1 2 2 H 3 R G 
1 2 2 H 3 R G 

12 
17 
38 
17 
31 

00 
00 
00 
00 
00 

1 2-01-70 
12-01-70 
01-01-71 
03-01-71 
07-01-71 

122HBRG 
122H6RG 
122HeRG 
112LTRC 
12 2M0CN 

119, 
119 

15, 
7, 

30 , 

00 
00 
00 
00 
00 

0 3 - 0 1 - 7 1 
0 8 - 0 1 - 7 1 
1 0 - 2 9 - 8 1 
1 0 - 0 1 - 7 1 
1 2 - 0 1 - 7 1 

122M0CN 
122M0CN 
122MCCN 
122M0CN 

11 .00 
13.00 
16.00 
21 .00 

1 1-01 -71 
11-01-71 
07-01-72 
04-01-72 

12 2M0CN 
122M0CN 
110ALVM 

122M0CN 

53 
22 
15 
25 
24 

00 
00 
,00 
00 
00 

08-01-73 
05-01-74 
10-29-31 
09-01-75 
11-30-77 

122M0CN 
122M0CN 

95.00 
66.00 

07-31-77 
12-30-77 

122M0CN 
12 2M0CN 

33.00 
55 .00 

01-15-73 
04-15-73 

122H3RG 
122H3RG 

129.00 
82. 

03-01-75 
11-19-82 

122HBRG 130.00 09-01-79 



OATE: 11/26/89 WATER WELLS LOCATED NEAR HATTIESBURG SITE/ FCRREST CO./ MS. PAGE 43 

m 

• - y 

LOCAL WELL NUMBER 

6123 UNION TEX CO 
5126 AM SAND S GRAVEL 
3134 HATTIESBURG 
C012 CHARLES LYLES 
C030 MATHIS GARY 

C036 M CARPENTER 
C067 PETAL 
C068 PETAL 

C069 PETAL 

C'J7U PETAL 
DO 04 HATTlt 
0005 HATTIESoURGi 
4fia6,.ll4£Ui£ S £ U R G' 
D007 H A T T I f c i - . . .-

D008 HATTIESBURG 
D009 MARSHALL DUR6IN 
D01U MARSHALL DURBIN 
DOll DIXIE PINE PROD 
0012 DIXIE PINE PROD 

D013 COASTAL CHEM CO 
D014 DIXIE PINE PROD 
D016 HERCULES PWD CO 
0018 SOUTHERN RR 
D019 CENTRAL PKNG CO 

D02U MISS POWER 
D021 MISS POWER CO 
0022 MISS PCWER CO. 
0023 CRYSTAL ICE CO. 
DU2o 8EV DRIVE IN 

D027 CEN FORRESTATCR 
0028 PETAL 
0028 PETAL 
D029 E FORREST UTIL 
D029 PETAL 

D030 EAST FOREST UTL 
DU31 CLINTON LBR CO. 
D032 BEVERLY DRIVE-IN 
0033 JOS DELIA 
D034 JOS DELIA 

LOCAL WELL NUMBER 

B123 UNION TEX CO 
Bl 26 AM SAND 'i GRAVEL 
8134 HATTIESBURG 
C012 CHARLES LYLES 
C030 MATHIS GARY 

C036 M CARPENTER 
CU67 PETAL 
CU6S PETAL 

C069 PETAL 

COTO PETAL 
j M P HATTIEl 
t)0C5 HATTIEScURG 
nt,(y*. M,>TyTP^a«.er. 
D007 HATTIESBURG 

DOOS HATTIESBURG 
D0C9 MARSHALL DURBIN 
DU10 MARSHALL DURBIN 
DOll DIXIE PINE PROD 
DU12 DIXIE PINE PROD 

D013 CCASTAL CHEM CO 
D014 DIXIE PINE PROD 
D016 HERCULES PWO CO 
DO IB SOUTHERN RR 
D019 CENTRAL PKNG CO 

D020 MISS POWER 
D021 MISS POWER CO 
DU22 MISS POWER CO. 
D023 CRYSTAL ICE CO. 
D026 3EV DRIVE IN 

D027 CEN FORRESTATCR 
D02S PETAL 
D028 PETAL 
D029 E FORREST UTIL 
D029 PETAL 

DU30 EAST FOREST UTL 
0031 CLINTON LBR CO. 
D032 BEVERLY DRIVE-IN 
DU33 JOS DELIA 
D034 JOS DELIA 

LATITUOE 
(DEGREES) 

312228 
31212C 
312110 
312300 
312233 

312124 
312152 
312152 

312157 

LONGITUDE 
(DEGREES) 

591615 
391827 
891945 
891443 
891442 

891412 
8914C7 
S914C7 

8914C7 

PRIMARY 
USE 
OF 

WATER 

N 
H 
U 
H 
H 

DEPTH 
OF WELL 
(FEET) 

256 
110 

185 
110 

115 
1014 
708 

722 

51Z)S+ 

311847 
, ^ 1 1 3 4 7 

3 11 : .. i 

311834 
311804 
311804 
311723 
3 1 1 7 2 3 

31 2C19 
312C15 
312016 
3 1 1 9 5 3 
311936 

311935 
312002 
312C02 
311954 
311639 

311633 
312047 
312C37 
312C02 
312002 

312C39 
312C35 
311642 
311653 
311655 

8 ? v<t.«,T 

• 917C1 
S 9 1 7 C § 

^391 7 C # 
3 9 1 ,;, i 4 

S917C1 
891645 
891647 
8916C7 
891610 

891745 
891851 
391 /C7 
S91653 
391642 

391613 
891545 
891546 
891553 
8917C2 

891650 
891543 
B91543 
391544 
391544 

591545 
891627 
891701 
S91748 
891748 

P 

B 
V p 

u 
N 
N 
N 
U 

U 
U 
U 
U 
U 

E 
E 
U 
U 
H 

H 
-
P 
-
P 

U 

u 
u 
H 
H 

735 

- 678 
673 
6c.S 

710 
678 
678 
740 
727 

325 
501 
451 
410 
420 

110 
112 
108 
360 

4 0 . 0 

360 
120 
124 
134 
134 

390 
390 

5 0 . 0 
5 5 . 0 
5 5 . 0 

BOTTOM OF 
OPEN 

INTERVAL 
(FEET) 

25.6.00 
lie.00 

TYPE OF DISCHARGE 
OPENINGS (GPM) 

1014.00 
7U8.00 

722.00 

735.00 

S 
P 

S 

s 

s 
s 
s 

s 
s 

s 
s 
s 
s 
s 

s 
s 
s 
s 
s 

s 
s 
s 

1000.00 
6.00 

10.00 

10.00 
45.00 
43.00 
43 
500.00 

5C0.G0 

t200.00 
200.00 

1200.00 

350.00 
550.00 
250.00 

1000.00 

600.00 
1387.00 

60.00 

400.00 
400.00 

s 

s 

s 

s 

-" — 

6 C 0 . 0 0 

7 5 0 . 0 0 

5 0 0 . 0 0 

"-.y 

- t U 



) DATE: 11/20/39 wAT 

^ 
• 

AQUIFER 
^ CODE 

U L M 0 C N 
^ 121CRNL 

122CTHL 
122M0CN 

122M0CN 
122MGCN 
122CTHL 

122CTHL 

122CTHL 
A^2CTHL 
I22CTHL 
Ir^PTiTaj. 
122CTHL 

122CTHL 
122CTHL 
l22CThL 
122CTHL 
122CTHL 

122CTHL 
122CTHL 
12 2CTHL 
122CTHL 
122CTHL 

112TRCS 
112TRCS 

--

122CTHL 
122H3RG 

122CTHL 
112TRCS 
112TRCS 
110ALVM 
112TRCS 

u 122M0CN 
122CTHL 

*-- 122H3RG 

_ 122HSRG 

WATER 
LEVEL 
(FEET) 

23.00 
62.00 
--
85.00 
84.00 

98.00 
102.00 
131.00 

131.00 

144.00 

Wvm 
MUM, -
20.00 

80.00 
65.00 
11 .00 
6.00 
26.00 

9.00 
--

14.00 
14.00 
— — 

11 . 
16.00 
17.00 
8.00 
--

--

--

10.00 
--

20.00 

3.00 
25.00 
--

10.00 

ER WELLS I 

DATE 
WATER 
LcVcL 

MEASURED 

06-01-80 
07-14-84 

--
04-01-66 
07-01-69 

09-01-70 
02-16-81 
10-29-81 

10-29-81 

02-01-82 

^Pm^wu 
-ft^-+H—1^ 

06-01-64 

02-15-76 
09-01-61 
01-01-63 
10-01-50 
06-01-55 

11-01-63 
— 

ul-01-53 
11-01-63 

— — 

02-01-48 
10-01-63 
11-01-63 
04-01-63 

--

— 

— 

03-01-64 
— 

11-01-62 

01-01-43 
05-01-64 

— 

01-01-59 

WATER WELLS LOCATED NEAR HATTIESBURG SITE/ FORREST CO./ MS. PAGE 4b 



DATi 11/25/89 WATER rtcLLS LOCATED NEAR HATTIESBURG SITE/ FCRREST CO./ MS PAGE 5a 

LOCAL WELL NUMBER LOCAL WELL NUMBER 
LATITUDE 
(DEGREES) 

LONGITUDE 
(DEGREES) 

PRIMARY 
USE 
OF 

WATER 

DEPTH 
OF wELL 
(FEET) 

BOTTOM OF 
OPEN 

INTERVAL 
(FEET) 

TYPE OF DISCHARGE 
OPENINGS (GPM) 

D035 PEPSI CCLA BOT. 
D036 REV BERRY BELL 
0038 HERCULES POWDER 
0039 COASTAL CHEMICAL 
0040 WOMACK ICE CO 

DU35 PEPSI COLA BOT. 
D036 REV BERRY BELL 
D03S HERCULES POWDER 
D039 COASTAL CHEMICAL 
D040 WOMACK ICE CO 

312C43 
311802 
312C15 
312C20 
312C21 

891950 
891313 
3 918 4 2 
891737 
891710 

U 
H 
N 
U 
U 

346 
320 
687 
350 
18.0 

350.00 

s 
s 
s 
s 

1000.00 
483.00 
16.00 

0040 WOMACK ICE CO. 
0042 PALMERS XING W A 
0043 PALMERS CROSSUT 
D044 PALMERS XING W A 
0045 CENTRAL W A 

D040 WOMACK ICE CO. 
DU42 PALMERS XING w A 
D043 PALMERS CROSSUT 
DU44 PALMERS XING W A 
DU45 CENTRAL W A 

312C21 
311656 
311654 
311640 
311735 

891711 
8917C2 
6917C1 
391659 
891650 

U 
P 
U 
P 
P 

105 
642 
326 
642 
694 

S 
S 
T 
S 
S 

12.00 
300.00 

300.00 
250.00 

0046 CENTRAL W A 
0047 H S LITTLE 
DG42 ~< C 5 L J C K, wELL 
104.9. i>.L0ll,P.RIN5L.c 
D050 N D CARPENTER 

D04o CENTRAL W A 
0047 H S LITTLE 
: J - 8 " 0 3LACKW=LL 
:^'^y L = Gr, PRINGLE 

., ', D aER 

311736 
312C31 
312C31 
311948 
311^30 

891658 
892035 
S92J35 

ft91842 
891452 

P 
H 
H 

672 
60, 

135 
576 
35, 0 

0051 GEORGE DRAUGHIN 
D052 GEO DRAUGHIN 
D053 VAN HOOK 
0054 D M WARD 
D055 KcNNISON 

0051 GEORGE DRAUGHIN 
DU52 GEO DRAUGHIN 
D053 VAN HOOK 
DU54 D M WARD 
D055 KENNISON 

311936 
311933 
311942 
311721 
312C29 

891512 
891513 
392011 
891 /17 
391928 

H 
H 
H 
H 
H 

23.0 
33.0 

362 
120 
138 

D056 MISS SOU. UNIV. 
D057 W 0 CARPENTER 
DU5a C M LINGEL 
D059 ERNIE ELKINS 
D06U HERCULES PWD CO 

J061 MURRAY ENVELOPE 
D062 EDD WALTERS 
D063 GEO VARNADO 
D064 JAMES WEBB 
D065 M RAY30RN 

0U56 MISS SOU. UNIV. 
0057 W 0 CARPENTER 
DU58 C M LINGEL 
D059 ERNIE ELKINS 
D060 HERCULES PWD CO 

DU61 MURRAY ENVELOPE 
DU62 cCO WALTERS 
0063 GEO VARNADO 
00^64 JAMES WEBB 
DO'6 5 M RAY BORN 

311957 
311933 
312C0S 
311656 
312029 

312029 
311S37 
311800 
311656 
311900 

8920C4 
391510 
891622 
892053 
891810 

891811 
391614 
S919C0 
891658 
8916C0 

I 
H 
H 
H 
N 

U 
H 
H 
H 
H 

3 5 . 0 
7 8 . 0 
6 0 . 0 

671 

105 
4 8 . 0 

120 
7 8 . 0 

935 

S 
S 
s 
s 

s 
s 
s 
s 
s 

1 0 0 0 . 0 0 

7 2 . 0 0 

D065 M RAYBORN 
D066 PAUL RAYBORN 
D068 RAY BRELAND 
D069 J D LEWIS 
J07U MURRAY ENVELOPE 

D065 M RAY30RN 
DU66 PAUL RAYBORN 
D068 RAY BRELAND 
D069 J D LEWIS 
DU70 MURRAY ENVELOPE 

311900 
311900 
311900 
311901 
312035 

8916G0 
8916C0 
8916C0 
891910 
891820 

H 
H 
H 
S 
N 

100 
94.0 

106 
360 
422 

S 
S 
S 

158.00 

D072 PINE BURR PK CO 
D073 L A PRINCE 

^' D076 BOB CHAIN 
DU77 WHSY RADIO STAT 

^ D078 ROSS RAY80URN 

DJ72 PINE BURR ^K CO 
D073 L A PRINCE 
DU76 B03 CHAIN 
D077 WHSY RADIO STAT 
D078 ROSS RAYBOURN 

311845 
311957 
311713 
312C41 
311739 

891650 
891612 
892029 
891629 
891624 

N 
H 
H 
H 
H 

662 
105 
50.0 
60.0 

110 

S 
S 
s 
s 
s 

450.00 
30.00 
15.00 
7.00 
8.00 

• • -y 

- J 

'•vV 



DATE: 11/28/89 W 

AQUIFER 
COOE 

122CTHL 
122CTHL 
122CTHL 
122HBRG 

— 

122HBRG 
12 2CTHL 
122CTHL 
122HBRG 
122CTHL 

122CTHL 
122HBRG 
122H3RG 
122CTHL 
122HBRG 

122H6RG 
122HBRG 
122CTHL 
122HBRG 
122HBRG 

122M0CN 
122HBRG 
122HBRG 
122H3RG 
122CTHL 

- -

122H3RG 
122HBRG 
122HBRG 
122H6RG 

122HBRG 
122HBRG 
122H3RG 
122CTHL 
122H3RG 

122CTHL 
122M0CN 
121CRNL 
122M0CN 
122M0CN 

WATER 
LEVEL 
(FEET) 

49.00 
32.00 
36.00 
5.00 
8.00 

- -

48.00 
--

64.00 
27.00 

47.00 
--

30.00 
16.00 
18.00 

5.00 
--
--
--

49.00 

6.00 
13.00 
12.00 
50.00 
26.00 

31 .00 
33.00 
16.00 
18.00 
76.00 

76.00 
--

16.00 
--

21 .00 

50.00 
17.00 
17.00 
18.00 
26.00 

ATER WELLS LOCATE 

OATE 
W ATER 
LEVEL 

MEASURED 

07-01-5S 
09-01-51 
09-01-65 
05-26-65 
04-01-65 

--

11-01-65 
--

1 1-19-81 
04-01-60 

11-19-81 
— 

01-01-53 
01-01-54 
09-01-60 

11-01-57 
--
--
--

12-01-57 

12-01-40 
09-01-60 
03-01-60 
08-01-66 
03-01-67 

02-01-67 
10-01-62 
02-01-62 
02-01-61 
11-01-60 

11-01-60 
--

IO-01-oO 
— 

07-01-63 

07-01-63 
03-01-70 
05-01-69 
10-01-69 
08-01-69 

0 NEAR HATTIESBURG SITE/ FORREST CO./ MS PAGE 5b 



DATE: 11/28/39 WATER WELLS LOCATED NEAR HATTIESBURG SITE/ FORREST CO./ MS. PAGE 6a 

LOCAL WELL NUMBER 

0079 E P FILLENGAME 
D080 CUMMINGS 
0081 STEWART 
0083 DAVID COX 
0084 MARSHALL DURBIN 

0085 M BREWER 
D086 BEESON ACADEMY 
D087 ROY LIVIRETT 
0089 MASONITE CORP 
D09U LEE TAYLOR 

D092 RICHARD PARKER 
D093 ROGER BLACKWELL 
D094 TJ MILLER 
0095 HUGH MCCARDLE 
D096 JOE TATUM 

0097 RAY LIVERETT 
0098 LEE RUSTIN 
D100 MS POWER CO 
0101 BILLY MOORE 
0102 MARSHALL DURBIN 

0103 MS POWER CO 
0104 MS TANK 
D105 MP&L 
D106 CIVIL DEFENSE 
D107 HATTIESBURG 

D108 HATTIESBURG 
0109 HERCULES 
D110 PETAL 
D130 HATTIESBURG 
EOOl MACK TIMS 

E002 H CRANFORD 
E005 0 E HART 
E006 JOHN E SHUMAKER 
E007 EARL NIX 
EOOS W L SAUCIER 

E009 DAISY SAUCIER 
EOlO J Q HUGH 
EOlO M M TIMS JR. 
E011 ARNOLD LINE 
E013 HAL FOX 

LOCAL WELL NUMBER 

D079 E P FILLENGAME 
DU80 CUMMINGS 
D081 STEWART 
D083 DAVIO COX 
D084 MARSHALL DURBIN 

DU35 M BREWER 
0086 BEESON ACADEMY 
D037 ROY LIVIRETT 
0039 MASONITE CORP 
DU90 LEE TAYLOR 

D092 RICHARD PARKER 
DU93 ROGER BLACKWELL 
DU94 TJ MILLER 
0095 HUGH MCCARDLE 
00 96 JOE TATUM 

00 97 RAY LIVERETT 
0098 LEE RUSTIN 
D100 MS POWER CO 
0101 BILLY MOORE 
D1C2 MARSHALL DURBIN 

0103 MS POWER CO 
0104 MS TANK 
D1G5 MP&L 
0106 CIVIL DEFENSE 
0107 HATTIESBURG 

0108 HATTIESBURG 
0109 HERCULES 
D11U PETAL 
0130 HATTIESBURG 
EOOl MACK TIMS 

E002 H CRANFORD 
£005 0 E HART 
E006 JOHN E SHUMAKER 
E0C7 EARL NIX 
E0C8 W L SAUCIER 

E009 DAISY SAUCIER 
EOlO J Q HUGH 
EU10 M M TIMS JR. 
£011 ARNOLD LINE 
£013 HAL FOX 

LATITUDE 
(DEGREES) 

311645 
311657 
311733 
311643 
311942 

311930 
311651 
312015 
311633 
311645 

312G33 
311640 
311655 
312027 
3117 5 8 

312C43 
312G30 
311928 
3117 01 
311822 

311928 
312C04 
311927 
3118 2 3 
311958 

311953 
312024 
312044 
311930 
312Q24 

312C07 
311933 
311907 
311933 
311933 

311923 
311916 
312023 
512C02 
311854 

LONGITUDE 
(DEGREES) 

892024 
392038 
892013 
892050 
891524 

891812 
391727 
391524 
891600 
891515 

891720 
392050 
392037 
891514 
8917C7 

891713 
891730 
391737 
892041 
391638 

891737 
891957 
391730 
391753 
891950 

891958 
891846 
391542 
891730 
S914C6 

892202 
892240 
892237 
892139 
3921 58 

392137 
892149 
3914C7 
892254 
892139 

PRIMARY 
USE 
OF 
WATER 

H 
H 
H 
H 
N 

H 
H 
H 
H 
H 

H 
H 
H 
H 
H 

H 
H 
N 
H 
N 

N 
N 
A 
H 
U 

U 
N 
P 
U 
H 

H 
H 
H 
H 
H 

H 
H 
H 
1 
H 

DEPTH 
OF WELL 
(FEET) 

485 
417 
65. 
60. 

684 

358 
523 
20. 

162 
126 

SO. 
65. 
72. 
35. 

125 

65. 
58. 

650 
400 
672 

650 
700 
122 
672 
690. 

640. 
641 . 
128. 
390 
105 

150 
300 
200 
342 
284 

310 
110 
70. 

SSO 
513 

0 
0 

0 

0 
0 
0 
0 

0 
0 

0 

BOTTOM OF 
OPEN 

INTERVAL 
(FEET) 

- -

--
--
--
— — 

- -

--
--
--
- — 

- -

--
--
--
— -

- -

--

650.00 
4U0.00 
67 2.0 0 

650.00 
7UC.00 
122.00 
6/2.00 
6yo. 

640. 
641. 
1^8. 
390.00 

— — 

— 

--
--
--
- — 

--

--
--
--
--

TYPE OF 
OPENINGS 

S 
S 
S 
S 
S 

s 
s 
s 
s 
s 

s 
s 
s 
s 
s 

s 
s 
s 
s 
s 

s 
s 
s 
s 
s 

s 
s 
s 
s 
s 

-

-
-
-

s 

T 
-

s 
s 
s 

DISCHARGE 
(GPM) 

20.00 
7.00 
7.00 
5.00 

400.00 

14.00 
26.00 
10.00 
30.00 
" — 

— 

6.00 
14.00 
5.00 

65.00 

10.00 
16.00 
70.00 
10.00 

500.00 

70. OU 
300.00 
100.00 
10.00 

198. 

— 

150. 
500. 

--
" — 

--

--
--
— 
— " 

4.00 
--
--

75.00 
--



DATE: 11/28/89 WATER WELLS LOCATED NEAR HATTIESBURG SITE/ FORREST CO. MS PAGi 6b 

AQUIFER 
CODE 

WATER 
LEVEL 
(FEET) 

DATE 
WATER 
LEVEL 

MEASURED 

122MOCN 
1 22MOCN 
122M0CN 
122MOCN 
122CTHL 

183, 
178, 
25 
34 
53, 

00 
00 
00 
00 
00 

09-01-69 
02-01-70 
02-01-70 
04-01-70 
03-01-70 

122CTHL 
122CTHL 
122H8RG 
122H8RG 
122H6RG 

7 0 . 0 0 
5 2 . 0 0 
1 0 . 0 0 
1 3 . 0 0 

06-01-70 
09-01-70 
07-01-70 
03-01-70 

112LTRC 
122M0CN 
121CRNL 

122MOCN 

17, 
32 
47 
12i 
60, 

00 
00 
00 
00 
00 

10-01-71 
03-01-72 
07-01-72 
1 1-01 -72 
1 2-01-72 

1 22M0CN 
122M0CN 
122M0CN 
122H3RG 
122MOCN 

12 
12 
80 

215 
09 

00 
00 
00 
00 
00 

0 7 - 0 1 - 7 4 
0 7 - 0 1 - 7 4 
1 1 - 1 0 - 7 9 
0 7 - 3 1 - 8 0 
1 1 - 0 1 - 8 0 

12 2M0CN 
122CTHL 
122H3RG 
122MOCN 
122CTHL 

SO, 
SO 
23 
71 , 
85 

00 
00 
00 
00 

11-10-79 
12-10-80 
08-15-81 
04-12-33 
09-04-85 

122CTHL 
122CTHL 
110ALVM 
122CTHL 
122HBRG 

85 
59 
19 
-7 00 

09-04-85 
01-15-88 
08-15-83 
06-12-50 

121PLCN 
122M0CN 
122M0CN 
122M0CN 
122M0CN 

70.00 
100.00 
75.00 

110.00 
30.00 

11-01 -61 
11-01-61 
I 1-01 -61 
II -01-61 
1 1-01-61 

122HBRG 
121PLCN 
1 22H8R& 
1 22H3RG 
1 2 2 M 0 C N 

5 0 . 0 0 
9 5 . 0 0 
7 5 . 0 0 

0 5 - 0 1 - 5 1 
1 2 - 0 1 - 6 6 
1 1 - 0 1 - 6 1 



DATi 11/28/89 WATER WELLS LOCATED NEAR HATTIESBURG SITE/ FORREST CO./ MS. PAGE 7a 

LOCAL WELL NUMBER LOCAL WELL NUMBER 
LATITUDE 
(DEGREES) 

LONGITUDE 
(DEGREES) 

PRIMARY 
USE 
OF 

WATER 

DEPTH 
OF WELL 
(FEET) 

BOTTOM 
OPEN 

INTERVAL 
(FEET) 

OF 

TYPE OF DISCHARGE 
OPENINGS (GPM) 

£014 HARVEY TAYLOR 
£018 A D SAUCIER 
£019 J Z WARD 
£029 JAMES C BARREN 
£030 MARGRET LAIRD 

£014 
E013 
£019 
£029 
£0 30 

HARVEY TAYLOR 
A D SAUCIER 
J Z WARD 
JAMES C BARREN 
MARGRET LAIRD 

311723 
311909 
312C20 
311954 
311900 

8922C5 
892202 
8 9 213 3 
892255 
392211 

H 
H 
H 
H 
H 

187 
97.0 
40.0 
26.0 
40.0 

£031 R E WEATHERS 
E035 JOE F WHITE 
E038 T DAVENPORT 
£043 G T EDWARDS 
E044 HERBERT DRAIN 

£031 
£035 
£038 
£043 
£044 

R £ WEATHERS 
JOE F WHITE 
T DAVENPORT 
G T EDWARDS 
HERBERT DRAIN 

311815 
311940 
311818 
311747 
311653 

892243 
891730 
891410 
392237 
S92141 

H 
H 
H 
H 
H 

32, 
26, 
30i 
28, 

100 

E045 D S STEWART 
£046 CHESTER MOULDER 
E04/ 0 W COLLINS 
£043 E W MATHEWS 
E072 L 0 ENGLISH 

£045 0 S STEWART 
£046 CHESTER MOULDER 
£047 0 W COLLINS 
£048 E W MATHEWS 
E072 L 0 ENGLISH 

311709 
311700 
511631 
311631 
311740 

392106 
3921C1 
892219 
892256 
892230 

H 
D 
H 
H 
H 

30.0 
69.0 
49.0 
80.0 

168 

£082 ARNOLD LINE W A 
£083 JACK CHANDLER 
£084 NORFIELD 
£091 PHILIP PriUGH 
£092 W G MCDONALD 

£101 GEO FRIEND 
£107 3 F COURTNEY 
£108 S WALKER 
£109 LEON BRYANT 
£110 PHILIP PUGH 

£111 RICHBURG GROCRY 
£112 BENTON LOTT 
£124 LAMAR PARK SUBOIV 
£131 LAMAR PARK W A 
E134 ARNOLD LINE W A 

E062 ARNOLD LINE W A 
E053 JACK CHANDLER 
£084 NORFIELD 
E091 PHILIP PHUGH 
£092 W G MCDONALD 

E1C1 GEO FRIEND 
E1C7 B F COURTNEY 
EluS S WALKER 
£109 LEON BRYANT 
£110 PHILIP PUGH 

£111 RICHBURG GROCRY 
£112 BENTON LOTT 
£124 LAMAR PARK SUBDIV 
£131 LAMAR PARK W A 
£134 ARNOLD LINE W fl 

312C02 
3117 5 3 
311759 
311723 
311730 

311731 
511700 
311936 
311700 
311733 

311642 
311715 
311913 
511831 
312003 

392254 
892239 
592240 
392148 
8 9 2 2 G 5 

892252 
892130 
392224 
892136 
892154 

8921C0 
892148 
8921 27 
892257 
8 9 2 2 41 

P 
H 
H 
H 
H 

H 
H 
H 
H 
H 

H 
H 
U 
z 
p 

786 
38.0 
30.0 
55.0 
50.0 

35 .0 
122 
155 
67.0 
57.0 

80, 
57, 

721 
75, 

770 

s 
s 
s 
s 
s 

s 
s 
s 
s 
s 

s 
s 
s 

150.00 
--
--

15.00 
5.00 

12.00 
4.00 
6.00 

12.00 
— — 

10.00 
7.00 

150.00 

250.00 

£135 LAMAR PARK W A 
£138 BILLY HAM3RY 
£141 LAMAR PARK W A 

£135 LAMAR PARK W A 
El 38 SILLY HAMBRY 
£141 LAMAR PARK W A 

511854 
311745 
311912 

392218 
892131 
S92123 

42 
39 

714 

245 

1 5 . 0 0 
3 1 5 . 0 0 
315 

£145 B I L L I E HARBERRY 
£189 LAMAR PARK W A 
E198 BEN COURTNEY 
£205 ARNOLD L INE W A 
£210 LAMAR PARK W A 

£145 B I L L I E HARBERRY 
£189 LAMAR PARK W A 
£198 BEN COURTNEY 
E2G5 ARNOLD LINE W A 
E210 LAMAR PARK W A 

311800 
311901 
511638 
5 1 2 0 0 9 
512G46 

3921C1 
3921 22 
8921 30 
892233 
8921 19 

H 
P 
H 
P 
P 

38 . 
714 
108 
802 
740 6 7 0 . 0 0 

S 
S 
S 
S 
S 

1 5 . 0 0 
3 0 0 . 0 0 

4 . 0 0 
4 1 2 . 0 0 
3 0 0 . 0 0 



D A T E : 1 1 / 2 8 / 8 9 WATER W E L L S L O C A T E D NEAR H A T T I E S B U R G S I T E / F O R R E S T C O . / MS PAGE 7b 

A Q U I F E R 
C O O E 

1 2 2 M 0 C N 
1 1 2 T R C S 
1 2 1 C R N L 
1 2 1 C R N L 
1 2 1 C R N L 

1 2 1 C R N L 
1 1 2 L T R C 
1 2 2 M O C N 
1 2 1 C R N L 
1 21 C R N L 

1 2 1 C R N L 
1 2 2 H B R G 
1 2 1 C R N L 
12lCRtML 
1 2 2 M 0 C N 

1 2 2 C T H L 
1 2 1 C R N L 
1 2 1 C R N L 
1 2 1 C R N L 
1 2 1 C R N L 

1 2 1 C R N L 
1 2 1 C R N L 
1 2 1 C R N L 
1 2 1 C R N L 
1 2 1 C R N L 

1 2 1 C R N L 
1 2 1 C R N L 
1 2 2 M 0 C N 

1 2 2 C T H L 

W A T E R 
L E V E L 
(FEET) 

— 

--

15.00 
16.00 
2G.00 

32.00 
16.00 
19.00 
20.00 
40.00 

15.00 
--

30.00 
30.00 
159.00 

96.00 
16.00 
14.00 
34.00 
28.00 

14.00 
98.00 
92.00 
39.00 
39.00 

45.00 
31 .00 
140.00 

37.00 

OATE 
WATER 
LEVEL 

MEASURED 

--

--

11-01-61 
11-01-61 
11-01-61 

11-01-61 
08-01-62 
10-01-71 
11-01-61 
11-01-61 

11-01-01 
--

11-01-61 
11-01-61 
12-01-64 

02-01-63 
02-01-68 
02-01-63 
10-01-63 
10-01-63 

06-01-69 
09-01-69 
09-01-69 
02-01-70 
02-01-70 

02-01-70 
03-01-70 
03-01-71 

07-01-71 

121CRNL 
122CTHL 

22.00 
143.00 

04-01-71 
08-01-71 

1 2 1 C R N L 
1 2 2 C T H L 
1 2 2 M C C N 
1 2 2 C T H L 
1 2 2 C T H L 

22 
159 
59 

106 
135 

00 
00 
00 
00 
00 

06-01-71 
11-19-31 
06-01-74 
06-01-75 
10-01-79 



DATE: 11/28/89 WATER WELLS LOCATED NEAR HATTIESBURG SITE/ FORREST CO./ MS PAGE Sa 

LOCAL WELL NUMBER LOCAL WELL NUMBER 
LATITUDE 
(DEGREES) 

LONGITUDE 
(DEGREES) 

PRIMARY 
USE 
OF 

WATER 

DEPTH 
OF WELL 
(FEET) 

BOTTOM OF 
OPEN 

INTERVAL 
(FEET) 

TYPE OF 
OPENINGS 

DISCHARGE 
(GPM) 

£210 LAMAR PARK W 
£211 AMOCO PROD 
E214 HATTIESBURG 
£215 HATTIES3URG 
£220 HATTIESBURG 

E210 LAMAR PARK 
£211 AMOCO PROD 
£214 HATTIESBURG 
£215 HATTIESBURG 
£220 HATTIESBURG 

W A 312C46 
312024 
311938 
311938 
3117 2 5 

392119 
892217 
892111 
892111 
8 9 21 C 2 

P 
Z 

U 
U 

740 
510 
680. 
660. 

1000. 

74C.00 
510.00 
6tt0. 
660. 
920. 

S 
P 
S 
s 

75.00 
177. 

£221 HATTIESBURG 
£222 HATTIESBURG 

£221 HATTIESBURG 
£222 HATTIESBURG 

311725 
311725 

3921C2 
3921C1 

U 
U 

960. 
720. 

960, 
10U0, 
960, 
660, 
720, 

100, 



DATE: 11/28/89 WATER WELLS LOCATED NEAR HATTIESBURG SITE/ FORREST CO./ MS. PAGE 8b 

AQUIFER 
CODE 

WATER 
LEVEL 
(FEET) 

OATE 
WATER 
LEVEL 

MEASURED 

122MCCN 
122CTHL 
122CTHL 
122CTHL 

135.00 
100.00 
83. 

245. 

10-01-79 
11-07-79 
09-17-85 

05-31-89 

122CTHL 
122CTHL 

246. 
247. 

05-31-89 
06-30-39 
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D060 HERCULES F'WD CO 
D031 CLINTON LBR CC. 
D035 PEPSI COLA BOT. 

77 

B004 HATTIESBUFJG 

E006 HATTIESBURG 
BO12 PETAL 
D063 BEO VARNADO 

c 

( 

A 

( 

c 

o 

AJ 

D062 

D065 
D066 
D065 
D068 
D105 

D05B 
DOS? 
D039 
D040 
D055 

D047 
0048 
0070 
B0S2 
BO 28 

B032 
B07S 
B031 
B030 
BO IS 

B020 
B075 
E035 
B052 
B034 

1DATEi 

EDD WALTERS 

M RAYBORN 
PAUL RAYBORN 
M RAYBORN 
RAY BRELAND 
MPS'.L 

C M LINGEL 
ROY LIVIRETT 
COASTAL CHEMICAL 
WOMACK ICE CO. 
KENNISON 

H S LITTLE 
R 0 BLACKWELL 
MURRAY ENVELOPE 
PMA PROC. DIV 
H F SUMRALL 

HATTIESBURG EQP 
LAUREL HOT MIX 
CHAS. WADE 
CHAS WADE 
JACK GANDY 

TEXACO OIL CO 
S J WILLIAMSON 
C J MORGAN 
C F WILLIAMS 
C WILLIAMSON 
11/29/09 

LOCAL WELL NUMBER 

B029 
B077 
BO 21 
B073 
B033 

B079 
D102 
D106 
DlOO 
D103 

WATSON 
(3 E WEITAN 
C G CARGILL 
DOPHIN SIMS 
CARGILE 

ETHEL GORDY 
MARSHALL DURBIN 
CIVIL DEFENSE 
MS POWER CO 
Ma_._PQWER J:Q 

NWNES02T04NR13W 
NWNWS05T04NR13W 

SWNWS32T05NR13W 

Blf9E?S."51TC>SNR15W 

SWNES32T05NR13W 
SESWS26T05NR13W 

S23T04NR13W 
— -S14T04NR13W 

•—S14T04NR13W 
- —S14T04NR13W 

314T04NR13W 
-- S14T04NR13W 
NESWS10T04MR13W 

SESWS02T04NR13W 
SENWS01T04NR13W 
NWSWS03T04NR13W 
SENWS03T04NR13W 
—NWS05T04NR13W 

S06T04NR13W 
S06T04NR13W 

NENES04T04NR13W 
NWSES35T05NR13W 
NWNES3iT05NR13W 

— S35T05NR13W 
NENES33T05NR13W 

S33T05NR13W 
S33T05NR13W 

NENES33T05NR13W 

NWNWS31T05NR13W 
SESES30T05NR13W 
SWNES2ST05NR13W 
SENWS29T05NR13W 
SENWS29T05NR13W 

WATER WELL 

LAND-
NET 

LOCATION 

S2RT05NR13W 
SWNWS29T05NR13W 

-329T05NR13W 
NWSES2ST05NR13W 
NENES29T05NR13W 

NENWS2ST05NR13W 
SWSWS14T04NR13W 
NENW815T04NR13W 
NWSWS10T04NR13W 
iNlliSi'lSUDT QiNR13kL 

312029 
312035 
312043 

• ro9 
... 05 

ON 

mi:mm.. 

: 12115 
;12143 
>11SOO 

311900 
311900 
311900 
311900 
311927 

312008 
312015 
312020 
312021 
312029 

312031 
312031 
312035 
312115 
312111 

312115 
312124 
312127 
312127 
312135 

312136 
312145 
312152 
**!•" -I *~^ *~\ f~\ *—1 

•.J' 4. .li J:'. ^ J ji 

-T i 7>^C\*^ 

RECORD WITHIN 

LATITUDE 
(DEGREES) 

312205 
312207 
312214 
312227 
T i '•-. '̂  '̂  -y 

312230 
311822 
311823 
311928 
31192R 

891810 
891627 
891950 
,*B9194^a» 
j^P1 Q / l < ^ 

891949 

01-01-67 
01-01-39 
01-01-58 
*l-01"^t5i» 

p 9 2 0 0 ^ 
9920O<^ 

».a9i.9a3M 

C)l-01~-3iO 

891936 
891612 
891900 
891614 

891600 
891600 
891600 
891600 
891730 

891622 
891524 
891737 
891711 
891928 

S92035 
392035 
891820 
S91615 
892049 

891611 
891845 
891820 
891820 
891754 

892052 
892008 
891839 
891906 
891909 
MILE RADIUS 

01-01-34 
01 01-55 
01-01-62 
01-01 62 

01-01-60 
01-01-60 
01-01-60 
01-01-60 
07-07-81 

01-01-60 
01-01-70 
04-01-65 
01-01-65 
01-01-57 

01-01-65 
01-01-58 
01-01-68 
01-01-71 
01-01-66 

01-01-60 
01-01-71 
01-01 66 
01-01-66 
01-01-49 

01-01-64 
01-C)1-7C) 
01-01-66 
01-01-68 
01-01-68 
OF HERCULES 

N 
U 
U 

U 

>71 
590 

U 

H 
H 

H 
H 
H 
H 
A 

H 
H 
U 
U 
H 

H 
H 
N 
U 
H 

H 
H 
H 
H 
H 

H 
H 
H 
H 
H 

LONGITUDE 
(DEGREES) 

891945 
891942 
891836 
391900 

891810 
391638 
89175S 
391737 
891737 

DATE 
WELL 

CONSTRUCTED 

01-01-66 
01-01-71 
01-01-61 
01-01-70 
01-01-67 

01-01-71 
09-02-80 
04-11-83 
09-07-79 

__09-07-79 

PRIMARY 
USE 
OF 

WATER 

H 
H 
H 
H 
H 

H 
N 
H 
N 
N_ 

1-50 

94. 0 
100 
106 

78.0 
20. 0 

350 
105 
138 

60. 0 

-I-.iji 

100 
70,1 0 

25.0 
97.0 
55.0 
55.0 
50-0 

58.0 
90. 0 
75.0 
65.0 
65. 0 

DEPTH 
OF WELL 
(FEET) 

65. 0 
108 
96. 0 
75.0 
87 „ 0 

85. 
672 
672 
650 
J650_ 

u 

122CTHL 
122CTHL 
122CTHL 

*T22CTT1L-

122CTHL 

^?nTi-t i f 

122CTHL 
122CTHL 
122HBRG 
122HBRG 

122HBRG 
122HBRG 
122HBRG 
i22HBRG 
122HBR6 

122HBRG 
122HBRG 
122HBRG 
122HBRG 
122HBRG 

122HBRG 
122HBRG 
122HBRe 
122HBRG 
122HBRG 

122HERE 
122HBRG 
122HBRG 
122HBRB 
122HBRG 

122HBRG 
122HBRG 
122HBRG 
122HBRG 
122HBRG 

PAGE 3 

AQUIFER 
CODE 

122HBRG 
122HBF-;G 

122HBR6 
122HBRe 
122HBRG 

122HBRG 
122M0CN 
122MaCN 
122M0CN 
122MQaM_ 

m 

m 

m 
7̂ '-

7 

y J 

O 
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IDATE; I <?./89 WATER WELLS ON RECORD WITHIN 4 MILE RADIUS OF HERCULEE PAGE 

LOCAL WELL NUMBER 

D022 MISS POWER CO. 
D040 WOMACK ICE CQ 
D095 HUGH MCCARDLE 
D061 MURRAY ENVELOPE 
B184 HATTIESBURG 

LAND-
NET 

LOCATION 

NENES11T04NR13W 
SENWS03T04NR13W 
NESWS01T04NR13W 
NESWS04T04NR13W 

LATITUDE 
(DEGREES) 

312002 
312021 
312027 
312029 
312110 

LONGITUDE 
(DEGREES) 

891546 
891710 
891514 
891811 
391945 

DATE 
WELL 

CONSTRUCTED 

01-01-44 
01-01-65 
01-01-72 
01-01-67 
07-19-S5 

PRIMARY 
USE 
OF 
WATER 

U 

u 
H 
U 
U 

DEPTH 
OF WELL 
(FEET) 

108 
IS. 
3 5 „ 
105 

(J 

AQUIFER 
CODE 

-•-̂  

BlOl AMERICAN SAND 
B093 ENTERPRISE GAS 
D029 E FORREST UTIL 
D U O PETAL 
B076 HAPPY ACRES 

BlOO PMA PORK PROC D! 
E035 JOE F WHITE 
D092 RICHARD PARKER 
B074 N J CARPENTER 
D020 MISS POWER 

—NES32T05NR13W 
SWNWS: 05NR13W 

NWNWS01T04NR13W 
3WNES35T05NR13W 

NWSES35T05NR13W 
S10T04NR12W 

NENWS03T04NR13W 
NENWS2ST05NR13W 
NWNES11T04NR13W 

...••' 

_̂.-

- — • ' 

u 

• 

• 

o 

D029 
D021 
D02S 
DO 28 
B126 

D045 
D046 
D036 
D0C?7 
D009 

DOlO 
DOOS 
D004 
D072 
DOOS 

D006 
D069 
D130 
D085 
DO 19 

D0S4 
D053 
D049 
DO IS 
D023 

1DATES 

PETAL 
MISS POWER CO 
PETAL 
PETAL 
AM SAND tr. GRAVEL 

CENTRAL W A 
CENTRAL W A 
REV BERRY BELL 
HATTIESBURG 
MARSHALL DURBIN 

MAF<SHALL DURBIN 
HATTIESBURG 
HATTIESBURG 
FINE BURR PK CO 
HATTIESBURG 

HATTIESBURG 
J D LEWIS 
HATTIESBURG 
M BREWER 
CENTRAL PKNG CO 

MARSHALL DURBIN 
VAN !-!0D!-::: 
LEON PRINGLE 
SOUTHERN RR 
CRYSTAL ICE CO. 
11/29/89 

SWSWS01T04NR13W 
NENES11T04NR13W 
NWNWS01T04NR13W 
NWNWS01T04NR13W 
SENW333T05NR13W 

NESES22T04NR13W 
SENES22T04NR13W 
NENWS21T04NR13W 
SENES15T04NR13W 
—NWS23T04NR13W 

—NWS23T04NR13W 
NESES15T04NR13W 
SENES15T04NR13W 
NESES15T04NR13W 
NENES15T04NR13W 

NENES15T04NR13W 
SESES08T04NR13W 
NWSES10T04NR13W 

S10T04NR13W 
NWSWS11T04NR13W 

S13T04NR13W 
SENES07T04NR13W 
NWNWS09T04NR13W 
NENES10T04NR13W 
NENES11T04NR13W 

WATER WELI 

LAND-
NET 

312130 

312002 
312044 
312104 

312114 
311940 
312038 
312215 
311935 

312002 
312002 
312047 
312037 
312120 

311735 
311736 
311802 
311803 
311804 

311804 
311834 
311836 
311845 
311847 

311847 
311901 
311930 
311930 
311936 

311942 
311942 
311948 
311953 
311954 

391910 
391541 
891544 
891542 
O 7 164J 

891615 
891730 
891720 
891803 
891613 

891544 
891545 
891543 
891548 

891650 
891658 
391813 
391644 
891645 

891647 
891701 
891701 
391650 
391702 

891702 
891910 
391730 
891812 
891642 

891524 
892011 
891842 
391653 
891553 

01-01-75 
01-01-73 

OS-15-SS 
01-01-70 

01-01-73 
01-01-62 
01-01-71 
01-01-70 
01-01-48 

01-01-62 
01-01-63 

01-01-55 
07-14-84 

01-01-65 
01-01-65 
01-01-51 
01-01-60 
01-01-59 

01~01-63 
01-01-57 

01-01-68 
01-01-60 

01-01 60 

01-01-50 
01-01-70 
01-01-57 

01-01-70 
01-01-57 
01-01 54 
01-01 39 

4 MILE RADIUS DF HERCULES 

H 

P 
U 

U 
H 
H 
H 
E 

P 
E 

P 
H 

P 
P 
H 
P 
N 

N 
U 
P 
N 
P 

P 
S 

u 
H 
U 

N 
H 
H 
U 
U 

96,0 

134 
128 
100 

96. 0 
26.0 
30.0 
65.0 

110 

134 
112 
120 
124 
110 

694 
672 
320 
688 
678 

678 
710 
485 
662 
678 

673 
360 
390 
35S 

llOALVM 
llOALVM 
llOALVM 

llOALVM 
112LTRC 
112LTRC 
112LTRC 
112TRCS 

il2TRCS 
112TRCS 
112TRCS 
112TRCS 
121CRNL 

122CTHL 
1220THL 
122CTHL 
122CTHL 
122CTHL 

122CTHL 
122CTHL 
122CTHL 
122CTHL 
122CTHL 

122CTHL 
122CTHL 
122CTHL 
122CTHL 

..OCAL WELL NUMBER. 
LATITUDE 
.(DHGRFFS) 

LONGITUDE 
ZnEGREES) 

DATE 
WELL 

PRIMARY 
USE 
OF 

jA lA iTER_ 

420 

684 
362 
576 
410 
360 

DEPTH 
OF WELL 
(FEET) 

122CTHL 

122CTHL 
122CTHL 
122CTHL 
122CTHL 
122CTHL 

PAGE 2 

AQUIFER 
nnn-F 

v.-y 



Dl 07 
D108 
D104 
0(1)38 
DO 14 

DO 16 
DO 13 
D109 
D060 
D031 

D035 
B002 
B003 
B004 
B023 

BO 17 
BOOl 
BO 05 
B007 
BOOo:; 

BO 12 
BOiO 
BOl 1 
B009 
BO 14 

3015 
BOOS 
BO 19 
D054 
D063 

D062 
DO 65 
D066 
D065 
D06S 

D105 
D057 
D052 
D050 
D051 
.DATE;: 

HATTIESBURG 
HATTIESBURG 
MS TANK 
I-1ERCULES POWDER 
DIXIE PINE PROD 

HERCULES PWD CO 
COASTAL CHEM CO 
HERCULES 
HERCULES PWD CO 
CLINTON LBR CO,, 

PEPSI COLA BOT. 
HATTIESBURG 
HATTIESBURG 
HATTIESBURQ 
HATTIESBURG 

HATTIESBURG 
HATTIESBURG 
HATTIESBURG 
HATTIESBURG 
HATTIESBURG 

f-'ETAL 
WARREN PETR CO,. 
WARREN PETRO CO 
UNION TEX CO 
MOBIL OIL CO., 

DIXIE PIPELINE 
UNION OIL ca„ 
A R FEED MILLCO 
D M WARD 
GEO VARNADO 

EDD WALTERS 
M RAYBORN 
PAUL RAYBORN 
M RAYBORN 
RAY BRELAND 

MPî L̂ 
W D CARPENTER 
GEO DRAUGHIN 
N D CARPENTER 
GEORGE DRAUGHIN 

•1 -i / •••"« rT / ."•̂  o 

SWSWS05T04NR13W 
SWSWS05T04NR13W 
SESES06T04NR13W 
NWSWS04T04NR13W 
SENWS23T04NR13W 

GWNWS04T04NR13W 
SWNWS03T04NRi3W 
SWMWS04T04NR13W 
SWNWS04T04NR13W 
NWNES02T04NR13W 

NWNWS05T04NR13W 
SWNWS32T05NR13W 
NWSWS32T05NR13W 
SWNWS32T05NRi3W 
NWSWS32T05NRi3W 

NESES31T05NR13W 
NESES31T05NR13W 
NESWS32T05NR13W 
NE8WS32T05NR13W 
SWNES32T05NRi3W 

SESWS26T05NR13W 
SWNWS25T05NR13W 
NWSWS25T05NRi3W 
NWNES26T05NR13W 
NENWG26T05NRi3W 

SESWS23T05NR13W 
SENW323T05NR13W 
N Ei::)WS20T 0 5 N R1:3 W 
SESWS22T04NR13W 

S14T04NR13W 
B14T04NR13W 
r-l -I .-J -r-,--. ,1 h. i i r , -] -:•-1.i 

— O .L ̂  1 '•J---l-l--lh .L . - . I M 

S14T04NR13W 
Si4T04NR13W 

NE3WS10T04NR13W 
NESES12T04NR13W 
NE8WS12T04NRi3W 
NESESi2T04NR13W 
NESWS12T04NR13W 

311958 
311958 
312004 
312015 
312015 

312016 
312019 
312024 
312029 
312035 

312043 
312109 
312105 
312105 
312106 

Z12107 
312109 
312115 
312115 
:•;; 12115 

:31214:]; 
312154 
312154 
312224 
312227 

312235 
312253 
312309 
311721 
311800 

•511337 
311900 
311900 
311900 
311900 

311927 
311933 
311933 
311936 
311936 
D WITHIN 

891950 
891958 
891957 
891842 
891351 

391707 
391745 
391846 
891810 
891627 

891950 
891942 
891949 
891949 
891951 

392006 
892009 
891923 
391923 
391936 

891612 
891543 
891543 
391616 
391614 

391636 
891614 
891911 
891717 
891900 

891614 
891600 
891600 
391600 
891600 

891730 
S91510 
891513 
891452 
391512 

4 MILE RADIUr 

03-30 35 
08-30-85 
12-03 30 
01-01-65 
01-01-43 

01 01-52 
01-01-47 
01-15-33 
01-01-67 
01-01-39 

01-01-58 
01-01-30 
01-01-30 
01-01-30 
01 01-66 

01-01-64 
01-01 41 
01-01-31 
01-01-52 
01-01-34 

01-01-55 
01-01 53 
01 01 54 
01-01 56 
01-01 58 

01-01 61 
01-01 52 
01-01-65 
01 01-57 
01-01-62 

01-01-62 
01-01-60 
01-01-60 
01-01-60 
01-01-60 

07-07-81 
01-01-60 
01-01-57 
01-01-60 
01-01-57 

-i OF HERCULES 

U 
U 
IM 
N 
U 

Li 
U 
N 
N 
U 

Ll 
P 
P 
U 
P 

P 
p 
P 
F 
U 

_.. 

U 
N 
H 
U 

H 
L! 
H 
1-1 
H 

H 
H 
H 
hi 
H 

A 
1-1 
hi 
1-1 
hi 

690 
640 
700 
68/ 
501 

451 
. jl J:^ 7 } 

641 
671 
390 

346 
622 
610 
450 
607 

607 
419 
621 
/ "n-|.-r 
•::;) . - . . . i 

.<|.44 

239 
289 
292 
260 
''•;. v.T.-̂  '•;> 

248 
260 
113 
120 
120 

43.0 
935 
94,1 0 
100 
106 

122 
35.0 
l.'-J.. 0 
35. 0 
23. 0 

i22CTHL 
122CTh1L 
122CTHL 
1220THL 
122CTHL 

1220THL 
122CTHL 
1220THL 
122CTHL 
122CTHL 

122CTHL 
122cTHL 
122CTHL 
122CTHL 
122CTHL 

122CTHL 
122CTHL 
1220THL 
122CTHL 
122CTHL 

122CTHL 
122CTh1L 
122CTHL 
122CTHL 
122CTHL 

122cTHL 
122CTHL 
122CTHL 
122HBRG 
122HBRG 

122HBRG 
122HBRG 
122HBRG 
122HBRG 
122HBRG 

122HBRG 
122HBRG 
122HBRG 
122HBRG 
122HBRG 

PAGE 3 

LOCAL WELL NUMBER 

DOSS C M I.... ING EL 
D0S7 ROY LIVIRETT 
D039 COASTAL CHEMICAL 
DO40 WOMACK ICE CO. 
DC)5'̂ -

D047 H S LITTLE 
D048 R 0 BLACKWELL 
D070 MURRAY ENVELOPE 
A004 WEST HIL.LS C CL 
A001 lilMTV/ P,)-) MP, 

LAND-
NET' 

Lor:;ATinN 

SESWS02T04NR13W 
SENWS01T04NR13W 
NWSWE03T04NR13W 
GENWS03T04NR13W 

NWS05T04NR13W 

S06T04NR13W 
-S06T04NR13W 

NENE304T04NR13W 
SWSES36T05NR14W 
!^EHWS1 -aTO!?NR-i 4W 

LATITUDE 
(DEGREES) 

312008 
312015 
312020 
312021 
•/•:,•] ' ' : . n ^ : : . w 

312031 
312031 
312035 
..:> .1. .1:!. - . , ,..1 .ci 

•V -i ,~ t , - t l :z .-
-.1.1 .::.(.•?,.JO 

LONGITUDE 
(DEGREES) 

891622 
891524 
891737 
891711 
891928 

892035 
892035 
891S20 
392136 
ra°7iJ38 

WELL 
CONSTRUCTED 

01-01 60 
01-01-70 
04-01 65 
01-01 65 
C'l-01-57 

01-01-65 
01-01 58 
01-01-68 
01--01 63 
O-l -01 -58 

PRIMA 
USE 
OF 
WATE 

l-l 
l~! 
U 
U 
l-l 

H 
H 
N 
Ll 
T 
J 

RY 

R 

DEPTH 
O F WE:I..,.I 
(FEET-

78 „ 0 
20. 0 

350 
105 
1 ~;;:8 

6C.). 0 
135 
422 
243 
;l 95 

AQUIFER 
CODE 

122HBRG 
122HBRG 
122HBRG 
122HBRG 
122HBRG 

122HBRG 
122HBRG 
122HBRG 
122HBRG 
122HBRG 



B082 PMA PROC, DIV 
A003 UNIV SOU MISS 
B028 H F SUMRALL 
A002 USM GOLF COURSE 
BO32 HATTIESBURG EQP 

B078 LAUREL HOT MIX 
B031 CHAS I, WADE 
B030 CHAS WADE 
AOOS STANDARD OIL CO 
BOIS JACK GANDY 

B020 TEXACO GIL CO 
B027 LEWIS R SIMS 
B075 S J WILLIAMSON 
B035 C J MORGAN 
Bil2 WARREN PETROLEUM 

B026 Ch-IARLES LYLES 
B052 C F WILLIAMS 
B034 C WILLIAMSON 

WATSON 
WARREN PETRO CO B -1 2("! 

B077 G E WEITAN 
A031 E P FILLINGAME 
B021 C G CARGILL 
B O H O ENTERPRISE PROD 
BOSl ENTERPRISE PROD 

Bill ENTERPRISE PROD 
B073 DOPHIN SIMS 
B033 CARGILE 
B079 EThiEL GORDY 
B04S C S BENNETT 

1DATES 11/29/89 

NW3E 
SWNE336T05NR14W 
N W N E S 31 • r 0 5 N R 1 3 W 
SWNES36T05NR14W 

S35T05NR13W 

NENES33T05NR13W 
- — S33T05NR13W 

S33T05NR13W 
NENES36T05NR14W 
NENES33T05NR13W 

NWNWS31T05NR13W 
S25T05NR13W 

SESES30T05NR13W 
SWNES23T05NR13W 
NWSWS25T05NR13W 

SENW825T05NR13W 
SENWS29T05NR13W 
GENWS "05Nn 13W 
— -S2ST05NR13W 
SWNWS25T05NR13W 

SWNWS29T05NR13W 
S25T05NR14W 
-S29T05NR13W 

NWNWS25T05NR13W 
NWNWS25T05NR13W 

NWSE328T05NR13W 
NENES29T05NR13W 
NENWS23T05WR13W 

-S25T05NRi3W 
WATER WELL 

12 
12 
12 
12 
12 

12 

12 
12 
12 
12 

12 
12 
12 
12 
12 

12 
12 
12 

12 
12 

12 
12 
12 
12 
12 

1 15 
109 
111 
112 
115 

124 

12 / 
127 
132 
1:35 

136 
142 
145 
152 
154 

155 
202 
202 

:,:::u5 
206 

207 
210 
214 
t~yr-,tr-

225 

-.'.:'.!. 
31 

ON RECORD 

2230 
2300 
WITH 

39 
89 
89 
89 
39 

89 
89 
39 
39 
39 

89 
89 
89 
39 
89 

89 
39 
89 
39 
89 

39 
39 
39 
89 
89 

89 
39 
39 
89 
39 

161 
'- 1 "-r 

...... -~. 204 
215 
161 

184 
182 
182 
Z20 
175 

205 
151 
ZOO 
183 
154 

151 
190 
190 
132 
153 

194 
213 
194 
154 
154 

152 
133 
19C 
181 
130 

o 
-J 

9 

1 

:-; 
0 
0 
"-i 

/]. 

r-\ 

9 
3 
9 
2 

5 

p. 

a 
Z], 

5 
0 
".'.'• 

5 
5 

0 
(J 
0 

01-01-71 

01 01 66 

01—C) 1-60 

01-01-71 
C> 1-01-66 
01-01-66 
01-01 64 
01-01-49 

01 01 64 
01-01-66 
01 01-70 
01-01-66 
10-07-82 

01-01-67 
01-01-68 
01-01-63 
01-01-66 
.1..,::.— 1 '1- /- O 

01 OI
OI-OI
OI-01-
01-OI
OI-01-

•71 

-61 

:N 4 

01-01-74 
01 C)l-70 
01-01-67 
01-01-71 
01 01-62 

RADIUS OF I-1ERCULES 

u 
I 
1-1 
I 
H 

H 
hi 
H 
H 
hi 

i-1 
H 
H 
hi 
N 

H 
hi 
hi 
hi 
N 

hi 
H 
l-l 
N 
N 

N 
1-1 
H 
hi 
H 

100 
195 
70. 0 
195 
25. 0 

97 „ 0 
55 „ 0 
55.0 

165 
50.0 

53.0 
32.0 
9C). 0 

75.0 
324 

145 
diS „ 0 

65.0 
65. 0 

372 

108 
105 
96 „0 

320 
352 

390 
75. 0 
87.0 
85. 0 
175 

122HBRG 
122HBRG 
122HBRG 
122HBRG 
122HBRG 

122HBRG 
122HBRG 
122HBRG 
122HBRG 
122HBRG 

122HBRG 
122HBR6 
i22HBRG 
122HBRG 
122HBR6 

i22HBRG 
122HBRG 
122HBRG 
122HBRG 
122HBRG 

122HERG 
122HBRG 
i22HBRG 
122HBR6 
122HBRG 

122HBRG 
i22HBRG 
122HBR6 
122HBRG 
122HBRG 
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LOCAL WELL NUMBER 

B072 ROADWAY EXPRESS 
T-, , - " -11- . -I !••- - i - 1 — i. 1 .^ r-.. " i -

U '.J O .L O I K. V-vJ 1-1 r-l. I 

D07S ROSS RAYBOURN 
D096 JOE TATUM 
D102 MARSHALL DURBIN 

D106 CIVIL DEFENSE 
DlOO MS POWER CO 
D103 MS POWER CO 
D073 L A PRINCE 
D056 MISS SOU. UNIV,, 

D098 LEE RUSTIN 
D030 EAST FOREST UTL 
D077 WHSY RADIO STAT 
D097 RAY LIVERETT 
B0e6 RUSSELL 

B085 RANDY POWEILL. 
B084 AMERICAN SAND 
B060 W H RATCLIFF 
B05S MCMAHAN 
B103 MOBILE OIL CORp 

LAND-
iMll'. I 

LOCATION 

SWNES20T05NR13W 
SENWS19T04NR13W 

-323T04NR13W 
NENWS22T04NR13W 
SWSWS14T04NR13W 

NENWS15T04NR13W 
NWSWS10T04NR13W 
NWSWS10T04NR13W 
NENWS11T04NR13W 
NENES07T04NR13W 

NESWS03T04NR13W 
NWNWS01T04NR13W 
NWNES02T04NR13W 
NENWS03T04NR13W 
SESES35T05NR13W 

3ESES35T05NR13W 
SWSWS33T05NR13W 
NWSWS36T05NR13W 
SENWS31T05NR13W 
NESWS35T05NR13W 

LATITUDE 
(DEGREES) 

312300 
311733 
311739 
311753 
311822 

311823 
311928 
311928 
311957 
311957 

312030 
312039 
312041 
312043 
312048 

312049 
312057 
312108 
312109 
312112 

LONGITUDE 
(DE 

8918 
392 
Cj CJ -i 

891 
891 

391 
891 
89 1 
891 
892 

891 
891 
891 
891 
391 

891 
391 
891 
392 
891 

0 
' 
'7 
,-... 

rr.rr..t. 

13 
^T' /! 

07 
3E! 

758 
"7 

7 
6 
0 

7 
vz-

-J 
6 
7 

37 
12 
ij4 

yo 
45 
29 
1:3 

602 

6 
8 
5 
0 
6 

01 
33 
42 
".:• ^ " • \ 

1v 

DATE 
WELL 

CONSTRUCTED 

01 01-70 
01-01-70 
01-01-69 
01-01-72 
09 02 80 

04-11-83 
09 07 79 
09-07-79 
01-01-70 

PRIMARY 
USE 
OF 

WATER 

hi 
H 
1-1 
hi 
N 

H 
N 
IM 
H 

DEPTH 
OF WELL 
(FEET) 

38,. 0 
65.0 

1 10 
125 
672 

672 
650 
650 
105 

01-01-74 
01-01-43 
01 01-69 
01-01-74 
01 01 71 

01-01-71 
01-01-71 
01-01-69 
01-01 69 
06—08—77 

h-1 
U 
l-l 
H 
H 

390 
60 „ 0 
65,1 0 
25.0 

H 
H 
1-1 
\-\ 
IM 

25. 0 
94 „ 0 
55.0 

105 
254 

AQUIFER 
CODE 

122HBRG 
122MQCN 
122MQCN 
122M0CN 
i22H0CN 

122M0CN 
122M0CN 
122MnCN 
122M0CN 
122M0CN 

122M0CN 
122M0CN 
122M0CN 
i22M0CN 

122M0CN 
2M0CN 
2M0CN 
2M0CN 

JCN 



B059 B UNDERWOOD 
A063 L E RHIAN 
B06S LAGRACE MOTEL 
B070 LAGRACE MOTEL 
B056 S BROMFIELD 

B057 AMERICAN SM!i CO 

BO 6 3 AUREL HALMIX C 
BOî Zl. HERSHEL MOHLER 
A067 ChlURCH OF GOD 
B055 BARRON HENDRY 

E098 REO HINTON 
B062 J C PITTMAN 
E069 GLENDALE UTIL DST 
B105 HATTIESBG STORAGE 
B10 6 i -1A 'I" T' i: S B U R G S T' 0 R A G E. 

A044 BROOME CONST CO 
B123 UNION TEX CO 
E065 REX BRASWELL 
BO64 3 H FORTE 
BO66 NEWTON WILSON 

lDATE;i 11/29/89 

NWSES35T05NR13W 
NESWS35T05NR14W 
SWNEE)31 TC!5NR 13W 
SWNES31T05NR13W 
N W S E S :3 6 T C) 5 IM R 1 3 W 

NESWS33T05NR13W 
NWNWS34T05NR13W 
NWNES36T05NR13W 
SWSES25T05NR14W 
SESW325T05NR13W 

- S27T05NR13W 
SESES29T05NR13W 
- SWS28T05NR13W 
SWNWS25T05NR13W 
SWNWS25T05NR13W 

NESWS25T05NR14W 
NWNES26T05NR13W 
SWSW321T05NR13W 
SWSES23T05NR13W 
—S21T05NR13W 

WATER WELL 

312112 
;; 12114 
312115 
312115 
312117 

312121 
:312126 
:312141 
312141 
312148 

312150 
312152 
312152 
312208 
312208 

312210 
312228 
312233 
312236 

391624 
392214 
892030 
892030 
891531 

891814 
891736 
891526 
392114 
891529 

391715 
891756 
891848 
891544 
391544 

392120 
391615 
391845 
891636 

01 01-
1 1-20 
01-OI
OI-01 
01 OI

OI-01 
01-OI
OI-01 
09 26-
01-01 

01-01-
01 -01 
01-01-
09-22 
01 15-

01-01 
06-01-
01-01 
01-01-

-69 
-79 
-70 
-70 
-69 

-69 
-69 
-69 
-SO 
-69 

-74 
-69 
-69 
-77 
-78 

-72 
-80 
-69 
-69 

y. 12 2 ̂1- 8 891815 01 01 - .S 9 
3 QN RECORD WITHIN 4 MILE RADIUS OF HERCUI. 

H 
hi 
hi 
hi 
hi 

hi 
T 
.1. 

H 
1-1 
hi 

hi 
H 
Li 
N 
IM 

hi 
IM 
hi 
•f-i 

hi 

75.0 
135 
36,. 0 
37 „ 0 
32., 0 

106 
106 
60. 0 

285 
65 „ 0 

32 „ 0 
68. 0 

654 
315 
330 

60. 0 
256 
55.0 
73,. 0 
63. 0 

122M0CN 
122M0CN 
122M0CN 
122M0CN 
122M0CN 

122M0CN 
122M0CN 
122MncN 
122M0CN 
122M0CN 

122M0CN 
122M0CN 
122M0CN 
122M0CN 
122M0CN 

122M0CN 
122M0CN 
i22M0CN 
122M0CN 
122MaCN 

PAGE 5 

LOCAL WEL..L.. NUMBEf-;; 

B104 DELTA UNDERGROUND C 
B096 MILTON EVANS 
B054 LOVELL COOLEY 

LAND-
NET 

LOCAT; ".ON 

1M h. •: 

y ~ - . t " - ivt r- *-i 

' J( . 

O o îi r-\ i -J' fAi 

13W 
13W 

SESES2ST05NR13W 

LATITUDE 
(DEGREES) 

312300 
312304 
312327 
312140 

LONGITUDE 
(DEGREES) 

391605 
391603 
391928 
891750 

DATE 
WELL 

CONSTRUCTE 

01-01 72 
07-25-77 
01-01-73 
01-01-68 

D 

PRIMARY 
USE 
OF 
WATER 

hi 
IM 
H 
hi 

DEP Thi 
OF WELL 
(FEET) 

100 
340 
89.0 
82 „0 

AQUIFER 
CODE 

122M0CN 
122MGCN 
122M0CN 
124HCGB 

..OCATIONS HAVE NOT BEEN F IELD VERIF IED 
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106 MISSISSIPPI GEOLOGICAL SURVEY 

to be associated with the organic material (lignite, leaves, roots, 
etc.) deposited in the aquifer material. The Kosciusko and Cock
field aquifers are known to contain colored water of varying de
grees in the Jackson area. Bay Springs, Waynesboro and other 
locations. 

Treatment for color removal (coagulation with alum) is ex
pensive and uneconomical for most purposes. Aquifers that con
tain colored water are not recommended for well development 
provided shallower aquifers are avai'able for use. Most people 
prefer clear water for domestic use. 

An investigation in 1969 determined that the high chlorides 
in a city well at Prentiss was caused by industrial pollution from 
a local plant. The situation is serious at that particular area and 
should not be allowed to continue. 

GROUND WATER 

AREA VI 

South Mississippi is underlain by several thick aquifer sys
tems and at most locations multiple aquifers are present. The 
aquifers present in Area VI include the Catahoula, Hattiesburg, 
Pascagoula, Graham Ferry and Citronelle (fig. 10 and Table 18). 
Recent publications on the ground water resources in Harrison 
and Hancock Counties referred to "Miocene aquifers" for the 
fresh water section in those areas. The Graham Ferry aquifer is 
recognized in Jackson County and is the principal aquifer for 
industrial and municipal supplies in the vicinity of Pascagoula. 

The aquifers in the coastal counties consist of thick beds 
of sand or gravel separated by clay layers. The sands are general
ly lenticular, thereby are not continuous over a large area. Most 
of these aquifers are capable of supplying large volumes of water 
to wells in the coastal counties. 

The base of fresh water is about 500 feet below sea level 
across the northeastern part of Area VI in Covington, Jones, 
Wayne and part of Greene and Perry Counties (fig. 2). The deep
est fresh water is present in northwestern Hancock and south
western Pearl River Counties to a depth of 3,000 feet below sea 
level. Very few water wells have penetrated the entire fresh
water section in the southern half of Area VI (Table 19). A 
number of shallow piercement-type salt domes are located in 1 
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Table 18.—Stratigraphic column and water resources in Area VI. 

SYSTtM SERIES 
STRATIGRAPHIC 

UNIT 
THICKNESS 

( f « t ) 
WATER RESOURCES 

Quote rno ry 

Not on 
Streams 

Tiporlont oquifer. A few large we l l i may be pouible along wme of ifie major 
-I local areoi. Salt woter hot intruded this oquifer odjocenl to the M iu i i t i pp i Sound. 

Terrace 
Depoiits 

Some local wells tap this aquifer, but is not used over o very extensive area. Large 
quantities of water moy be available in the louthem port where o number of these depoiits 
ore developed in a staircase fashion. Solty water is present along tbe coast in some of thete 
deposi t i . 

Citronel le OIOO 
Supplies shallow domestic wells throughout moit of the area. A few municipal wells ore 
completed in this aquifer. Qual i ty of water is fair . The water usually contains low 
dissolved lolids and bos a low pH. 

> 
H 
H 
W 
W 
M 

o 
G 
W 
o 
H 
w 
O 

w 
w 
w 
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Tertiary 

Grahai 
F.rry 

Main source of water supply for municipal and industr ioi wells in the v i c i n i t y of Poscogoulo 
A number of wells in western Jockton and eastern Morrison Counties u t i l i ze this aquifer. 
/ - \ . . _ i - i . . - f : . I I . . I v i i _ i . _ - r. . l : ~ L . i . . - I L _ l : _ _ - _ J : ^- : . . - i ^ - « - _ . - U t > _ Gual i ty of worer is generol ly good 
in the wells ot Poicogoula 

Water Is slighrly a lkal ine and iron is seldom a problem 

An important source of water lupply for the municipol, induitriol ond domestic wells in 
Hancock, Harrison and Jockion Counties. The Poscogoula, Hattiesburg ond the Cotohoulo 
are d i f f icu l t to differentiote in the lubiurfoce. Recent publications hove placed o i l of the 
aquifers into "Miocene oqul fen. " Qual i ty of water is good from this aquifer. Color i i 
high in Q number of wells adjocent to the M i i i iw ipp i Sound. Hydrogen sulfide content 
may be a local problem. 

Hattiesburg 

An Importont source of water supply for the municipal wells at Lucedole. This oquifer has 
the potential of supplylr^ lorge volumes of woter to wells in Pearl River, Stone and George 
Counties. Numerous domestic wells top this aquifer in tbe central part of the oreo (southern 
Forrest, Greene, Perry, Pearl River, Stone and George Counties). The qual i ty of water is 
general ly good. 

An imporront iource of water in fhe northern holf of the areo. The oquifer supplies numerous 
munic ipa l , industr ial, and domestic water supplies as for louth as northern Peorl River, Stone 
ond George Counties. The oquifer is fresh farther south but because of the depth end ova i l 
ob i l i t y of shol lower aquifers Is not general ly used. The quol ity of water is general ly good. 
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Area VI and to the north in Area V. The base of fresh water 
is shallow over some of the domes. Therefore caution should be 
exercised in drilling deep water wells on these structures. Deep 
aquifers are present in Harrison and Hancock Counties which 
have the ability of supplying large volumes of fresh water to 
properly constructed wells. A test well 2,460 feet deep (USGS) 
located in Gulfport's industrial park had a water level of about 
100 feet above land surface. 

CATAHOULA AQUIFER 

Most of the water supplies in the northern part of Area VI 
are from the Catahoula aquifer. The wells are generally shallow 
(100 to 1,000 feet deep) and yield large volumes of water. The 
aquifer consists of beds of sand or gravel separated by clay 
layers. The sand and gravel beds thicken toward the Gulf and are 
several hundred feet thick in south Mississippi. 

Numerous municipal, industrial, and domestic water supplies 
are completed in the Catahoula aquifer across this area. The 
aquifer is used as far south as northern Pearl River, Stone and 
George Counties. The use of this aquifer has been limited south 
of the above mentioned area because of the availability of shal
lower aquifers. Wells yielding up to 2,000 gpm are possible from 
this aquifer at some locations such as Carson in Jefferson Davis 
County and Wiggins in Stone County. The sands are generally 
lenticular in the northern part of Area VI. Test drilling is recom
mended for most locations because of the lenticular deposits. 

Large volumes of water are pumped from the Catahoula 
aquifer at Hattiesburg, Richton, Purvis, and McComb. A large 
number of wells for rural water systems and domestic supplies 
utilize this aquifer in the northern part of Area VI. 

Water levels are above the land surface along some of the 
streams. Flowing wells are primarily located in the Bogue Chitto, 
Okatoma Creek, Pearl River, Pascagoula River, Chickasawhay 
River, and some of the smaller creeks across the area. Some of 
the deeper water levels reported are from 250 to 380 feet. A well 
which is 796 feet deep in the Catahoula aquifer at Baxterviilc, 
Lamar County, had a water level of 264 feet in 1964. A well 425 
feet deep at Bassfield, Jefferson Davis County, had a water 
level of 380 feet in 1964. Slightly deeper water levels may be ex-
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pected on tops of high hills. Water levels are depressed in areas 
of heavy pumpage in a small area such as the Hattiesburg well 
field located at the new water plant. 

HATTIESBURG AQUIFER 
The Hattiesburg aquifer is not as widely used as the Cata

houla aquifer. The Hattiesburg aquifer has the potential of sup
plying large wells in the central and southern part of Area VI. 
A number of shallow domestic and small municipal wells utilize 
this aquifer in southern Lamar, southern Forrest, Perry and 
Greene Counties. The municipal wells at Lucedale and two com
munity supply wells north of Lucedale are completed in the Hat
tiesburg aquifer at a depth of about 1,000 feet. Most of the 
ground-water development from this aquifer is in Pearl River, 
Stone and George Counties and slightly north of these counties. 
The extreme depth is the limiting factor south of these counties. 
The aquifer is presently being used for ground-water supplies in 
Wilkinson, Amite, Pike, Walthall, and Marion Counties, which 
are along the Louisiana boundary. 

Separating the Hattiesburg from the underlying Catahoula 
or the overlying Pascagoula is extremely difficult in the subsur
face in Area VI. One solution to this problem is to refer to these 
units as "Miocene aquifers" and not designate particular aquifers. 

Water levels will be similar to those in the Catahoula aquifer. 
The higher water levels will be located along the streams. A well 
1,008 feet deep for the Town of Lucedale had a water level of 
100 feet in 1960. 

PASCAGOULA AQUIFER 
The Pascagoula aquifer is an important source of water 

supply in the three coastal counties, Hancock, Harrison, and 
Jackson. Numerous municipal, industrial and domestic wells uti
lize this aquifer in these counties. Most of the municipalities 
along the coast have wells completed in this aquifer. Yields from 
this aquifer are as much as 3,000 gpm at the NASA Test Site. 
The aquifer consists of thick sands and gravels at a number of 
locations along the coast. Multiple aquifers or zones of sand.s are 
present at most locations. 

Water levels are generally above or near the land surface 
except in areas of concentrated withdrawals. A number of the 
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J&.,BBR£V. o 
TRCS 
MRVA 
CRNL 
GRMF 
MOCN 
PCGL 
HBRG 
CTHL 
OLGC 
MSPG 
FRHL 
MDBC 
CCKF 
CKMN 
SPRT 
WNON 
TLLT 
MUWX 
WLCXU 
WLCXM 
WLCXL 
WLCX 
RPLY 
COFF 
EUTW 
MCSN 
irr/^ 
GORD 
COKR 
PLZC 

ABBREV. 

IIOTRCS 
112MRVA 
121CRNL 
121GRMF 
122MOCN 
122PCGL 
122HBRG 
122CTHL 
1230LGC 
123MSPG 
123FRHL 
124MDBC 
124CCKF 
124CKMN 
124SPRT 
124WNON 
124TLLT 
124MUWX 
124WLCXU 
124WLCXM 
124WLCXL 
124WLCX 
211RPLY 
211C0FF 
211EUTW 

^ 211MCSN 
5 ? 

211G0RD 
211C0KR 
300PLZC 

STANDARD F̂ L̂L NAME 
1 } 

/-̂ UEMARKS 

Terrace dposits, undifferentiated (111,112) 
Mississippi River alluvial aquifer 
Citronelle aquifers 
Graham Ferry aquifer 
Miocene aquifer system 
Pascagoula aquifer 
Hattiesburg aquifer 
Catahoula aquifer 
Oligocene aquifer system 
Mint Spring aquifer 
Forest Hill aquifer 
Moodys Branch aquifer 
Cockfield aquifer 
Cook Mountain aquifer 
Sparta aquifer system 
Winona aquifer 
Tallahatta aquifer 
Meridian-upper Wilcox aquifer 
Upper Wilcox aquifer 
Middle Wilcox aquifer 
Lower Wilcox aquifer 
Wilcox aquifer 
Ripley aquifer 
Coffee Sand aquifer 
Eutaw aquifer 
McShan aquifer 
Eutaw-McShan aquifer 
Gordo aquifer 
Coker aquifer 
Paleozoic aoruifer svstem 

(undifferentiated) 



OEOLCOIC UNIT CODE FOR MISSISSIPPI 

Alphabetical List 
Aqulfara 

L 

Alluvial aquifer, Mississippi River QGMA 
AlluvluB, Pleistocene QGOA 
Alluvlua, Quaternary, uadlfferentlated Q-OA 
Alluvium, Recent Q R O A 
Qjrram Formation, Qlendon Llfflestone Member T/JGM 

Canden Chert D2PA 
Catahoula Sandstone TMCA 
Catahoula Sandstone, upper part TMUM 

middle part TMMM 
lover part TMBM 

Citronelle Formation TPCI 
Claibome Group TECG 
Clayton Formation TLCL 
Coaatal Deposits QBCD 
Cookfield Formation TEQIE) 

Cook Mountain Formation TECK 
Potterchltto Sand Member TEDM 

Coffee Saad K3C3 
Coker Formation K3C/) 

upper unnamed member K37M 
Eollne member K3EM 
"massive sand" K3MM 

Eocene Series, undifferentiated TESB 
Eutav Formation, (unrestricted) K3Ee 

Tombigbee Sand Member K3TM 
Unnamed member K36M 

Eutav Fomatlon, (restricted) K3EU 
lover part K38M 

Forest Hill Sand tfifa 
Fort Payne Chert MIFP 
Gordo Foimation K3(^ 
Graham Ferry Formation TPGF 
Hatchetigbee Fonnation TEHA 

Hattiesburg Formation TMHA 
High terrace deposits QGifT 
Intermediate terrace deposits QGIT 
Low terrace deposits Q Q L T 
Lower Cretaceous Kl 

Lover Tuscaloosa K3TL 
Lover Wilcox aquifer TELW 
Marianna Limestone T^MA 

Mint Spring Marl Member T/)MS 
McShan Formation K3>6 

Meridian-upper Wilcox aquifer TEMW 
Middle Tuscaloosa K3TC 
Middle Wilcox aqulfor TETV 
Midway Group . TLM3 
Miocene Series, undifferentiated T?4e 

Mississippi River alluvial aquifer QGMA 
Moodys Branch Foraatlon TEMB 
Naheola Formation TLNA 

Nanafalia Foraatlon TENA 
Fearn Springs Member TEFM 

Paleozoic rocka Y 
Pascagoula Foraatlon TMPA 

Fort Adams Member TMFM 
Homochitto Sand TMHM 
lower part TMLM 

Paynes Hammock Sand TMPH 
Pleistocene QQ 
Pleistocene-Pliocene AQ 
Pleistocene-Recent QB 
Pliocene TP 

Porters Creek Clay, Tippah Sand Lentil TLTL 
Matthews Landing Marl Member TLMM 

PottsvUle Foraatlon N 6 P 0 
Quaternary alluvium Q-OA 
Quaternary deposits Q-OD 

Quaternary sand, undifferentiated Q-IS 
Quaternary sand and gravel, undifferentiated Q-IG 
Quaternary terraces, undifferentiated Q-OT 
Recent alluvium QROA 
Recent terrace deposits QROT 

Ripley Formation K3RI 
Chlwapa Member X3CM 
McNaiiy Sand Member K3SM 
Coon Creek Tongue K3KM 

Selma Group K3SG 

Sparta Sand TESS 
upper part TEST 
middle part TE5X 
lower part TESB 

Tallahatta Formation TETA 
Neshoba Sand Member TEJM 
Basic City Shale Member TETM 
Meridian Sand Mamber TEMM 

Tertiary T 
Tex^iary^-Quaternary A 
Tuscahoma Formation TETU 
Tuscaloosa Group K3TG 
Unnamed Grov^ (Eutaw and McShan Formations) X32G 

Upper Wilcox aquifer TEUW 
Upper Cretaceoits K3 
Upper Tuscaloosa X3TU 
Vicksburg Group T^VG 
Wilcox Group TEWG 

Winona-Neshoba aquifer TEWN 
Winona Sand TEWS 
Xasoo Clay, Cocoa Sand Member TECM 
Zilpha Clay TESC 
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SUMMARY OF PUMPING TESTS IN COVINGTON COUNTY 

WELL OWNER 
NO. 

OATE DEPTH 

FT 

AOUl- AOUI
FER FER 

THICK
NESS 
FT 

SCREEN PUMP. TEST SPEC. 
LENGTH PERIOD YIELD CAPA

CITY 
GPM/FT 

FT HRS GPM 1-OAY 

TRANS
MISSI
BILITY 

PERMEA
BILITY 

6P0/FT GP0/FT2 

STOR. TRANS- HYDR. 
COEF. MISS- CON--'. 

IVITY DUCT-
IVITY 

FT2/D FT/D 

F002 COLLINS 5-67 
F003 COLLINSWOOD PRO S-67 
FOOS COLLINSWOOD PRO 2-67 
KOOl SEMINARY N-66 
NOOl SANFORD 4-66 

217 TMUM 100 
741 TMCA 
164 TMCA 100 
249 TMCA 95 
802 TMMZ 43 

60 

67 
30 

5 
1 
4 
2 
1 

435 
7««0 
711 
351 
111 

22 
37 

29 

37000 
80000 
17000 
80000 
25000 

370 

170 
840 
580 

.0004 

.0003 

4900 
10000 
2200 

10000 
3300 

49 

22 
110 
77 

SUMMARY OF PUMPING TESTS IN DE SOTO COUNTY 

NO TESTS 

SUMMARY OF PUMPING TESTS IN FORREST COUNTY 

WELL 
NO. 

A023 
8017 
DOOl 
0004 
0005 
0029 
D038 
D039 
D042 
D045 
0046 
G014 
G016 
G022 
H006 
L017 
M03S 

OWNER 

HATTIESBURG C C 
HATTIESBURG 
HATTIESBURG AP 
HATTIESBURG 
HATTIESBURG 
e FORREST UTIL 
HERCULES POWDER 
COASTAL CHEM CO 
PALMERS CROSSNG 
CENTRAL UTILITY 
CENTRAL UTILITY 
CAMP SHELBY 
CAMP SHELBY 
CAMP SHELBY 
PAUL B JOHNSON 
BROOKLYN H A 
CARNES UTILITY 

DATE 

3-65 
1-65 
6-42 
4-64 
4-64 
N-62 
9-65 
5-65 
3-66 
4-66 
4-66 
5-43 
5-43 
5-4^ 
1-68 
5-66 
0-70 

OEPTH 

FT 

752 
607 
194 
485 
678 
134 
687 
353 
642 
694 
672 
402 
409 
404 
330 
580 
820 

AOUI
FER 

TMCA 
TMCA 
TMHA 
TMCA 
TMCA 
0-OA 
TMCA 
TMCA 
TMCA 
TMCA 
TMCA 
TMHA 
TMHA 
TMHA 
TMHA 
TMHA 
TMCA 

AOUI
FER 

THICK
NESS 
FT 

50 
80 
100 
130 
RO 

100 
105 
150 
216 
90 
90 
86 

83 
47 
170 
70 

SCREEN 
LENGTH 

FT 

30 
50 
50 
31 
96 
40 
42 
40 
40 
80 
80 
80 
20 
40 
40 

PUMP. 
PERIOO 

HRS 

4 
9 
3 
12 
11 
12 
8 
2 
2 
1 
1 
73 
26 
31 
1 
1 
2 

TEST 
YIELD 

GPM 

84 
995 
297 
1030 
1050 
750 

1016 
483 
285 
206 
252 
SSO 
532 
522 
80 
240 
145 

SPEC. 
CAPA
CITY 
GPM/FT 
1-DAY 

7.3 
9.7 
24 
40 
13 

7.5 
5.7 
20 
12 
11 
29 
19 
26 
4.7 

22 

TRANS
MISSI
BILITY 

GPD/FT 

27000 
48000 
120000 
170000 
30000 

200000 
15000 
70000 
110000 
39000 
39000 
70000 
70000 
69000 
34000 

230000 
36000 

PERMEA
BILITY 

GP0/FT2 

540 
600 
1200 
1300 
370 

2000 
140 
460 
500 
430 
430 
810 

830 
720 
1300 
510 

STOR. 
COEF. 

.0003 
.0001 

.0001 

.0006 

.0002 

.0002 

.0004 

TRANS
MISS
IVITY 

FT2/0 

3600 
6400 
16000 
22000 
4000 
26000 
2000 
9300 
14000 
5200 
5200 
9300 
9300 
9200 
4500 

30000 
4800 

HYDR. 
CON
DUCT
IVITY 
FT/D 

72 -
^ 8 0 ^ 
160 

Tvn^ 
y ^ o ^ 
^260 
^18' 
«2' 
68/ 
57' 
57' 

100 

110 
96 
l&O 
68 
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Figure 7. — Potentiometric surface of tfie Mississippi River valley alluvial aquifer. 

I * 

Agr icu l tu ra l chemicals used in tfie l ieavl ly farmed area may be a 
source of contamination of ttie aquifer In some places. 

Gravel i s mined from tfie Mississippi River va l ley a l l u v i a l aqui fer 
and from ottier al luvium in ttie s ta te . Mining of gravel and possible 
f u tu re mining of l i g n i t e l o c a l l y may cause ctianges In recfiarge to ttie 
aqui fer and qua l i t y of water in ttie aqui fer . 

C i t rone l le Aquifers 

Ttie C i t rone l le aquifers are made up of many discontinuous, 
f iydro log ica l ly independent aqu i fers . Ttiey are present in ttie state from 
around 32° l a t i t ude souttiward ( f i g . 8 ) . Ttie beds are exposed at ttie 
surface over most of t t ie i r area of occurrence and are present p r imar i l y 
on t i i l l t o p s . Along stream val leys they have been eroded to expose the 
underlying Miocene beds. The aquifers d ip southward at about 6 f t / m i 
and the dip becomes steeper near the coast where they are over la in by 
coastal terraces. The aqui fer i s thiclcest and less dissected near the 
coast but rare ly exceeds 100 feet th i ck . The C i t rone l le is made up of 
quartz sand, chert g rave l , and lenses and layers of c lay . I t is a major 
source of gravel in the s ta te . 

The Ci t rone l le Fonnation commonly is only p a r t i a l l y saturated. I t 
Is a water table aqui fer wi th water levels which vary from place to 
place due to the discontinuous nature of the aqu i fer . The low water 
levels vary seasonally, but are l i t t l e af fected reg iona l ly by pumpage 
because very l i t t l e water is withdrawn. Local ly however, water levels 
are lowered rapid ly by pumpage. Recharge is from r a i n f a l l d i r e c t l y on 
the outcrop, and water moves quickly both v e r t i c a l l y and downdip, 
recharging the underlying Miocene aquifers and sustaining local streams. 

Six aqui fer tests indicate t ransmiss iv i t ies ranging from 4,000 to 
13,000 f t ' / d , hydraul ic conduct iv i t ies of 82 to 200 f t / d , and spec i f ic 
capaci t ies of 6,2 to 46 (ga l /m1n) / f t of drawdown (Boswel l , 1979a). The 
l im i ted saturated thickness and l im i ted storage capacity of the 
C i t rone l le l i m i t s i t s use. Large wel ls can be developed in the 
C i t r one l l e , but a larger and more re l i ab le source is avai lab le from the 
underlying Miocene aqu i fers . 

Dissolved-sol ids concentrations of water in the C i t rone l le are less 
than 500 mg/L except at places along the coast where seawater is In 
contact wi th the aqu i fer . At most l o c a l i t i e s the water i s high in i ron 
content. In addi t ion to local contamination by seawater along the Gulf 
Coast, the C i t rone l le may be contaminated by l a n d f i l l s In o ld gravel 
p i t s , by sewage, and by indus t r i a l and o i l f i e l d wastes 1n surface p i t s . 
Most of the wastes in the area are dispersed through area streams, but 
some move in to the underlying Miocene aqui fer system. 

Miocene Aquifer System 

The Miocene aqui fer system crops out in most of the southern 
one- th i rd of the s ta te ( f i g . 9) except where i t is covered by younger 
coastal deposits and the C i t rone l le Formation. The aqui fer system Is 
composed of numerous Interbedded layers of sand and c lay tha t include 
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Figure 9. — Configuration of the base of the Miocene aquifer system. 
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the Pascagoula and Hattiesburg Formations, and the Catahoula Sandstone 
Because of their interbedded nature, the formations cannot be reliably 
separated and correlated either on the surface or in the subsurface 
The formations dip southwestward at 30 to 100 ft/mi and the dip steepens 
towards the coast. The aquifer system thickens as the dip steepens 
(fig. 10), and the thickness exceeds 3,000 feet near the coast Within 
that 3,000 feet, the sand beds alone are over 1,000 feet thick, although 
the deepest beds do not contain freshwater (fig. 11). 

The shallowest sands of the Miocene aquifer system are water-table 
aquifers, but the deeper sands are confined and are fully saturated 
Water levels in the Miocene aquifers vary, but usually range from a few 
feet above land surface to 100 feet below land surface. Water levels 
have been regionally declining by 1 to 2 ft/yr, although the decline is 
greater near some centers of pumpage. 

Recharge to the Miocene aquifers is from rainfall directly on the 
outcrop, seepage from the overlying Citronelle Formation, and leakage 
between aquifer units of the Miocene aquifer system. 

Water movement is downdip, towards center of pumpage, and between 
aquifers of the system. The underlying Oligocene formations and in 
particular the clay of the Bucatunna Formation prevents movement between 
the Miocene and Oligocene aquifer systems. 

The Miocene aquifers are a very prolific source of ground water. 
Aquifer test results have indicated transmissivity values averaging 
13,000 ftVd. Hydraulic conductivities determined frcm the tests 
average 95 ft/d, and specific capacities are as high as 30 (qal/minl/ft 
of drawdown (Newcome, 1975b). 

Wells in the Miocene usually tap only the upper aquifers because 
abundant water is available at shallow depths. Much freshwater in the 
deeper aquifers is available but undeveloped. The aquifers are utilized 
for small domestic wells and large municipal and industrial wells. 

Water in the Miocene aquifers commonly is a soft sodium-bicarbonate 
type. Excessive iron is found in samples from some locations, but this 
is at places due to corrosion of pipes. Downdip near the coast, water 
in the deeper sand beds is saline (fig. 11). However, freshwater may be 
available on the offshore Islands at estimated depths as great as 
2,200 feet below sea level in some places. 

The shallow Miocene aquifers have been contaminated in places by 
improperly sealed surface disposal sites and by leakage from disposal 
sites in the overlying Citronelle Formation (Boswell, 1979a). The 
deepest Miocene aquifer, the Catahoula Sandstone, is used for brine 
disposal in Adams, Wilkinson, and Hancock Counties (Bicker, 1972). 
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Oligocene Aquifer System 

The Oligocene aquifer system crops out In a band across the state 
frcm northern Warren County in the west to northern Wayne County in the 
east. Figures 12 and 13 show the structure contours on the base and top 
of the aquifer system, respectively. The formations dip to the south at 
approximately 30 ft/mi and range in thickness from less than 100 to more 
than 200 feet (fig. 14). The Oligocene aquifer system consists of the 
Byram, Glendon, Marianna, and Hint Spring Formations of the Vicksburg 
Group, and the underlying Forest Hill Fomiation. The formations of 
Vicksburg Group are composed of discontinuous Interbedded marls, 
limestones, and sands. The Forest Hill Formation contains clay, silt, 
and irregular sand beds. To the east, the aquifers thin and the Forest 
Hill changes lithologically to a clay known as the Red Bluff Formation. 
Sand beds in the Oligocene aquifers range from 20 to 80 feet thick, but 
water is produced from solution channels in limestone beds as well as 
the sands. 

Water levels in the Oligocene aquifers are at or near the surface 
in the outcrop area and slope downdip (fig. 15). In much of the downdip 
area, water levels are declining at 0.5 to 2.0 ft/yr. Recharge to the 
Oligocene aquifers is from rainfall on the outcrop. The overlying 
Bucatunna Formation and underlying Yazoo Clay effectively isolate the 
Oligocene aquifers from recharge by other aquifers. 

Hydraulic data from aquifer tests are sparse and characteristics 
vary widely. Four tests indicate transmissivities ranging from 120 to 
3,300 ft'/d, hydraulic conductivities ranging from 3 to 60 ft/d, and 
specific capacities ranging from 1.5 to 12 (gal/m1n)/ft of drawdown 
(Gandl, 1979). 

Most wells in the Oligocene aquifers are domestic and irrigation 
wells, because more abundant water supplies are available from deeper or 
shallower aquifers. The highest yielding well produces 300 gal/min. 

Water from the Oligocene aqjifers is a soft sodium-bicarbonate 
type, but it may be high in iron, color, and fluoride. The downdip 
limits of fresh, slightly saline, and moderately saline water are shown 
in figure 12; however, in the southeast the formations become so thin 
and clayey that they are not considered to be aquifers. 

Bentonite, glauconite, and scattered lignite are found in the 
Oligocene aquifers and, if mined, would be mined in the outcrop area. 

Cockfield Aquifer 

The Cockfield aquifer crops out in a diagonal band from BoUvar 
County in the northwest to Clarke County in the southeast (fig. 16). In 
the northwest it is overlain by the Mississippi River Valley alluvial 
aquifer. It also crops out along the Pearl River near Jackson in Hinds 
County. The top of the Cockfield (fig. 17) Is deeply eroded where it is 
overlain by the alluvial aquifer. The Cockfield dips to the southwest 
at 20 to 30 ft/mi. It is thickest in the northwest and downdip to the 
west (fig. 18). To the southeast the formation thins; it becomes more 

Figure 11. — Configuration of the base ol lreshv»ater in the Miocene aquifer syslem 
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, BLW-NC-1 

;TURN COMPLETED FORM TO: 

Burasu of Land and Water Raounas 
P.O. Box 10631 
Jockion. Miuistippi 39209 
Telephone {60)) 961-5200 

gU(^;•-

For Office Use Only: ^ j ^ 
County: p Q _ £ ^ - g - c - ^ 
Date Received: / • i s ^ tC 
Permit No: / \ y ' 5 U J ^ O ::i 3 J^ 
Quad ftilap; . 
Water f^anagement Dist; 
Hydrologic River Basin; _ 

NOTICE OF CLAIM FOR CONTINUED USE 
OF SURFACE/GROUND WATERS FOR BENEFICIAL USE 

Pursuant lo the laws of the State ol Mississippi, namely §51-3-5 (2) or (3). as amended, I, the landovtiner. 

A'£>Z&M.C.£S. g-r^gl'-
(Name) 

a ^ - / l ! i . S S < / ^ 

lAddressI 

(Teleohone Number) 

f / t j r r / 'e^Si^A/h 
IS/S or Tax ID No.) 

(City or Town) (Stale and Zip) 

, do hereby fiie claim for the continued use of; (circle one) 

\suriace water) ground water for the following beneficial use: {circle one or more) 

municipal; irrigation; recreation; livestock water; fish culture; Qndustrial^ 

Other 
(Specify) 

1. Name & Address of agent or applicant if different from landowner. 

(S/S or Tax ID No.) 

( 

(Address) 

) 
(Telephone Number) (City or Town) (State and Zip) 

2. Location of point of diversion/withdrawal (include location map with claim) 

^^1-4 of ^ ^ V * oi Section 3 3 Township -S'A/ Range / 3 K/ (Cnunty T ^ c ^ r r - c ^ j -

3. Volume of water diverted/withdrawn: 

( D - .gallons per minute: or _ acre feet per year, diverted/withdrawn at a maximum rate of _ 

(2) 2 . 6 2 . g million gallons per.ria^diverted/withdrawn at a maximum rate of 6S'oc> gallons per minute. 

4. Description of lands on which water will be used: 
(a) Copy legal description of property upon which water is to be used (may be copied word for word from your deed). 

Attach separate sheet if necessary S&^T/ay^ ' ^ /? r /B f ^ s ^ ^ ^ ^ J / . - J A J ^ ^ A / ^ A ^ ^ ^ a ^ A B v / 

(b) Has the above described land any water right or source of water supply other than that herein applied for? 

(Water flights Number(s) ) Describe the nature and amount of any additional supply 

r'AACc ( z ) A/?î /̂ c.. <4AFAA^ - //:/0<? np/n escAy 

SECTION A (to be completed if source of water is from surface supply) 

t . Prior water rights permit/license number _ _ _ ^ ^ ^ ^ 3 , dated ^ u ^ u ^ r ^ ^ j f ^ S J 

2. Source of supply is <6g>to te ^ I ' l / ^ f which drains into / e o - ^ ^ j Q c r 

3. Description of diversion works: 

(a) Water obtained directly from stream:. 

which drains into ^ 5 e Q.9^t<,/a. yg/i/cr 

^ g y ^ A ' . / ? / ^ ' i j ^ 
(Name) 

Pump / ^ / 7 U ^ 7-¥-) e e y r A / f ^ ^ n ^ j ^ Power Unit , 2 - / £ b / ' ^ / ' / ^ r / & . ^ - J / f M i / ' 
(Size ana type) (Size and type) 

Lift . A - Z ^ p y r y^ht/s - 2 - / V i g / C / ~ ft Maximum rs^ncWt j ^Z - iX j im^Mt / i fV,S-/7.7Aui4 ppm 

(b) Storage reserucir 

Height o( dam . 
(Name) 

. feel. Surface area at normal pool . 

Storage capacity at normal pool_ _acre feel 

file:///suriace
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tT f̂ctp ĵ̂ ifll use/ifl prodifc 

t A ) ' ' ^ '"•:• 

^ ) O J U of p/i/c 7u/y7)S 

m 
m ^S?* 

h-̂ ^T/m M737 

^ )̂iV f̂̂ /./̂ 7777f0^ 

J;i:S>.^. 

d m 
^ 7 ^ , j The stumps of the long-

leaf pine, left in the ground 
after the trees have been 

«u)fe5 -̂'̂ =^** ĉiit down for lumber, con
tain valuable resins. At its Hatties
burg, Mississippi plant, Hercules ex
tracts turpentine, pine oil, and rosin 
from these stumps. 

The process is complicated, and the 
manufacturing equipment necessary 
costs millions of dollars. The chemical 
knowhow needed to do the job was ac
quired through Hercules' nearly forty 
years of experience in the naval stores 
business. 

The operation begins when tractors 
with big, forklike fingers snake through 
the fields and forests of the Soulh to 
find these stumps and tear them from 
the soil. The stumps and their roots, 
hauled to the plant in tmcks and rail
road cars, are stacked in huge piles or 
taken directly to the mill. From a stor
age pit an overhead crane lifts them on 
to a conveyor where they are washed 
and carried to the "hog." 

The hog is a big grinder with knives 
sharp as razors, which slash and cut 
the stumps and roots — with a noise 
like thunder — into pieces of wood five 
to ten inches long. From there the 
wood goes to the shredder. 

Sharp-edged hammers on the rims of 
wheels, rotating a mile a minute, sliver 
and chip the wood until it is almost as 
fine as shredded wheat. 

The purpose of this cutting and 
slashing is to make it easier to removc 
the resin from the wood. In giant ex
tractor tanks, solvents extract the resin 
from the chips in much the same way 
that coffee is brewed. The resultant 
oily mixture and the chemicals made 
from it are the lifcblood of the naval 
stores industry. 

The naval stores industry produces 
chemicals for many of the things wc 
use in our daily lives . . . insecticides, 
rosin for varnishes and paints, turpen
tine in the familiar' Hercules orangc-
and-black cans, pine oils and chemicals 
that go into textiles, rubber, paper, ad
hesives, plastics, and a hundred other 
uses. 

Thousands of Hercules men and 
women work in this industr)', obtain
ing the chemicals from these resinous 
stumps. At Hattiesburg and its sister 
plant at Brunswick, Georgia, 1,800 
people are emploved, and 500 more 
work in woods camps around the t\\o 
plants to supply the hungn' hogs and 
shredders with stumps. A steady stream 
of stumps comes info Hattiesburg from 
miUions of pine-covered acres in the 

-states of Mississippi, Louisiaiia, -and 
Alabama. " < 

Hattiesburg operaHons consist of 
wood gathering and plant operations. 
The plant operations can be grouped 
into three classifications: 

1 
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HATTIESBURG nava l stores plant where near ly a thousand Hcrculites wo rk w i l h mi l l ions of 
dol lor» w o r t h of equipment . Using the magic of chemistry and Ihe k n o w - h o w ocquired by th i r ty-
five y e o r i in Ihe business. Ihey turn Southern pine slumps into va luable products for indust ry . 

Pr imary-a l l operating units re- central loading and p.ickaging facili-
quired to produce rosin, pine oil, and tics, and the railroad. 
hupcnUne. This covers wood grinding. In secondary operations, rosin is 
shredding, extraction, refining, and dis- processed into special credos; or it is 
tillation of the crude resin. limed, polymerized, hyd'to-Tonatod, am-

Secondary - those units that pro- moniated, or estcrifie^ into chemicals 
ducc specialty products, in most cases having special properties for industrial 
using as the main raw material one of uses. Pine oil is the source of anetholc 
Ure materials produced by the primary and other chemical materials which 
oi)ora ions. .̂ .̂ ^̂ ^ ^^^^ ^j^j^ qualitv specifications. 

Common facilities - include the of- Turpentine is processed to vicld pinene 
hce, laboratoiy, shops, powerhouse, and syntlu-lic pine oil. ' Dipcntcnc 
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THE HOG has g r o u n d up the stumps in to 
pieces about five to ten inches !ong . Here they 
ore carr ied on the conveyor to the shredder 
house to bo g round st i l l f iner. The shredders, 
a series o f wheels w i t h square-cornered h a m 
mers, pound a n d chip the w o o d . 
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Iji- ..7- V^A-^^TT: 

l > ' 
! i . 

7mAim:: 
i c i '!W1v^'i.'.>;i'->i 

and Solvenol® arc processed into 
para-cymenc, para-meiithanc-hydro-
peroxide, para-cresol, acetone, and 
other high-quality products. 

The plant operates twenty-four 
hours a day, with the exception of the 
railroad, millroom, and Truline® plant, 
which work sixteen hours a day; the 
mechanical department and shipping 
crews work eight hours a day, five days 
a week. 

The cutting and slashing of the 
giant knives of the hogs and the shred
ders bring forth a stream of chips for 
the extractors and stills which rcmove 
the resins, separate the resins into 
many different products, and process 
them for the industries of the world. 

The fine chips go from the chip bin 
to the extractor house by conveyor. 
Inside this huge building sixteen steel 
tanks, each about the size of a farm 
silo, stand in a row. Into the extrac
tors die conveyor belt dumps about 
half a carload of chips. 

To dissolve the resins, the solvent 
enters the bottom of the tank and is 
pumped through the chips — to come 
off at the top and go on to the bottom 
of the next tank to repeat the process 
through ten extractors. The rest of the 
extractors are needed for solvent re
covery, emptying, and refilling. Heat 
and pressure arc used to extract the 
resin from the chips more thoroughly. 
The oily mixture of solvent and dis
solved resin is drained off to be proc
essed in tlu; refinery. The solvent 
which remains in the chips is recovered 
for reuse in the process. Then the spent 
chips are removed from the extractor 
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K O G S H R E D D E R 

in order to make it ready to repeat 
the cycle. 

In the refinery the solvent content 
and the turpentine and pine oil are 
reinoved by distillation in several evap
orators, thus separating them from the 
crude rosin. This rosin goes to the 
Pexite plant, where it is refined. The 
turpentine and pine oil are sent into 
the stills for further separating ("frac
tionating" is the term chemists use). 

A still is a piece of equipment widely 
used in chemical operations in which 
material is placed in a closed tank and 
heated to boiling; Then the hot vapors 
that rise are fractionated in a column 
to obtain a pure vapor, which is con
densed into a liquid. 

At the Hattiesburg plant and its sis
ter plant at Brunswick, Georgia, are 
elaborate stills, which are tall towers 
with an inverted bottlelike tank at the 
base. The stills fractionate the liquid 
naval stores products into many differ
ent chemical materials, each having 
properties tliat fit them to do specific 
jobs as basic raw materials for industry. 
The refined liquid naval stores pro
duced in these stills include: turpen
tine, alpha- and beta-pinene, mono
cyclic tei-penes, pine oil, anethole, and 
other liquids. 

The rosin from the evaporators is 
refined in the Pexite plant with fur
fural, a heavy liquid that smells like 
alnusnds and is obtained fipjn-oathulls. 
The rosin,''dissolve'd. in gasoline, is 
washed with the furfural ' tareniove 
the dark-<x)lored portions, leaxang a 
pale amber-colored rosin in the gaso
line. After recovery of the gasoline, 



IN THE REFINERY, W. S. Chomblisj fakes a reading ot o distillation unit. Here the solvent ond 
'̂ Tuid naval stores products, which hove been separated from Ihe rosin, arc fractionated to 
emove the solvent from the oils. Millions of dollars worth of equipmeni, know-how acquired 

by thirty-fiVe years in the bustness, highly skilled workers, and constont loboratory check on 
quality and yield have gained Hercules a leading position in Ihc novo! stores industry. 

tlie pale rosin is sold in drums and tank 
?ars. Some of it is used in the plant 
to make other products like Poly-pale,® 
"taybelite,® and Resin 731.° The dark 
rosin is used to make Vinsol® and 
Truline® binder. 

Today Hercules' naval stores prod
ucts are many and varied, tailored to 
do specific jobs in hundreds of indus-
.ries. These myriad products have 
been developed through the years by 
.he ingenuity of chemists from three 
primaiy naval stores products — rosin, 
turpentine, and pine oil, which back 
in the earl)' twenties were the only 
products of the industrv'.' 

Many skills and many tasks are 
needed to operate the Hercules naval 
^Hercu les Tr.-ttlcin.-lrl: 

Stores plant at Hattiesburg. Yet this 
process could not stand by itself, and 
the operators alone could not make the 
plant run for long without the help of 
a large company of men and women 
who perform the plant services. 

The scr\'ice facilities, such as trans
portation by railroad and truck, the 
laboratory, and the office staff are all 
vital to the efficient operation of the 
Hattiesburg naval stores plant. 

The office performs a variety of serv
ices for the plant. All payroll, account
ing, purchasing, engineering, steno
graphic, and personnel work is carried 
on by eighty-four men and women 
in this group. They get the orders 
from our salesmen and pass them on 

to tlic plant so that the right products 
will be produced in the right quantities 
to fill our customers' demands. 

Safety is an important part, of-this 
staff's work. A safety committee which 
meets once a month, a roving safety 
committee which spots hazardous con
ditions in the plant and corrects them, 
and plant foremen who insist on safe 
methods for their crews all work with 
the Personnel and Safety Departments 
located in the plant office. 

The machine shop and rhaintenance 

crew arc the builders and trouble-
shooters of the plant. Tliese 237 men 
— carpenters, pipefitters, pipe insu
lators, electricians,.,.^ainters, welders, 
foundrymen, and other skilled workers 
— build and equip new buildings. They 
either make the equipment that goes 
inside or install tanks and reactors that 
we buy to equip the plant. 

When something springs a leak or a 
pump won't work, it is a maintenance 
man who puts it back in shape again. 

Another specialized group that helps 
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7 %->-\. " \. /-• ^ .--̂ -'•--*-̂ -;-*-'"-.-.|f'V A-y." '̂ 'î yŷ yyySyy'y--:":-:'-'''̂ ^ 
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IN THE MACHINE SHOP, Dan Blocker faces off the end of a costing for the overhead crone, 
which lifts ihe stomp wood onto Ihe conveyor to the hog. 
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to run the plant is the laboratory. 
These eighty-nine men and women arc 
the'cKcclcers foir-the.opeMtprs; they 
tell the plant men how they are doing. 
They analyze chemical materials we 
buy to make sure that they are what 
we want, and they analyze all finished 
products to make certain that the qual
ity is up to the standards we guarantee 
our customers. 

Chemical research is carried on to 
see if better ways of making our prod
ucts can be found, or if new products 
can bc made from the resins or oils. 

The three pilot plants at Hattiesburg 
are run by the laboratory. One is a 
hydrogenation high pressure plant; an
other is a pilot plant for Dresinate,® 
operated for the Paf er Makers Chem
ical Department; and a third is kept 
busy on various sorts of researcJi work. 

A small railroad with a diesel loco
motive and two smaller engines is 
used to shift nearly a thousand cars 
from place to place within the plant 
every monlh. Almost as many high
way trucks enter and leave the plant. 
Cars and trucks haul stump wood into 
the plant; and finished drums of rosin, 
turpentine, and otiier products start 
out on their way to the customers. 

Four of the yard trucks are equipped 
with t«'o-«'ay radio, so that they can 
be dispatched to any point and di
rected about the plant. 

Thc"Hercules**Hattt^IjiJrg ^lant is 

RECEPTIONIST AND TELEPHONE OPERATOR 
Mollie J. Odom welcomes plant visitor* W. R. 
Shannon and A. H. Gallagher of (he General 
Electric Company. 

u 



.MWifTrnfrrtf'-

mm 

^ S m ^ / / ' ^i i i^B^yp 

mm77 

mk: 

§m7iii.7mm7 

THE BIGGEST lOCOMOTIVE on the p lant 's ra i l r oad is t h i j d/'esel. Here, D. H. V / i ddon , engineer, 
OS he fakes out a str ing o f lonk cors pauses to ta lk w i t h Eorlie Hudnal f , s igno fmon. Two ofher 
locomotives ore "f ireless cookers" — they get a charge o f steam f rom t|ie powerhouse which 
keeps fhem running fo r about a ha l f day . 

SAFETY THERMOMETER shows h o w long the p lan t hos gone w i t hou t a lost- l ime Occident. Eoch 
employe has a choice o f p lan t m o n o g e r ' i p r i i es , shown in Ihe w i n d o w , a f ter 270 occldenf-free 
doys . E. I . Sunniiicrs, safe ly supervisor, puts some red ink in fhe fhermomefer (o mark another 
week w i t hou t on Occident, l o w r e n c e O'Flynn, concrete f in isher, looks of the p r i i es . 
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DRUMS OF ROSIN, made by the mag ic o f 
chemistry f r o m the resins in s tump w o o d , o re 
r e a d y for sh ipment fo novo t stores customers 
in many industr ies o i l over the w o r l d . 

one of the company's t^vo naval stores 
plants in southeastern United States; 
I sister plant is located at Brunswick, 
Georgia. A Paper Makers Chemical De-

artnient plant at Savannah, Georgia, 
produces paper size and other paper 
chemicals, tall oil rosin, and tall oil 
fatty acids. At Bessemer, Alabama, 
Hercules makes dynamite and acid. 
Sales offices are located in the South at 
Atlanta, Georgia; Beaumont, Texas; 
Birmingham, Alabama; Brownsville, 
jJallas, and Houston, Texas; Green
ville, Mississippi; New Orleans, Lou
isiana; and Raleigh, North Carolina. 
A map on the back cover shows the lo
cation of all Hercules plants and oflfices 
in the United States. 

STUMPING OPERATIONS co r r i cd o n f h r o o g h -
oo f the South y ie ld l and values os w e l l os 
n a v a l stores chemicals. This f yp i ca l f ie ld o f 
stumps is o f l i t t le value f o r forest ry or o g r i -
cu l tu re . S tump-ga ther ing opera t ions w i l l clear 
fhe l ond , churn fhe soi l , a n d leave if su i table 
f o r crops, cat t le g raz ing , or much more pro-
Juctive second-growth t imber . 



The products derived from the crude extract obtained from the 
pine stump flow out into a diverse tree of chemicals almost as 
wondrous as the pine whieh once grew where the stump was 
found. The oily crude extract is separated into the three primary 
products: rosin, turpentine, and pine oil, plus several miscel
laneous chemicals. From these, an array of esters, resins, and 
other specialized chemicals are produced by the plant to meet 
more precisely the needs of Hercules customers, most of whom 
are manufacturers of a wealth of consumer products. 

The chart below shows: (1) the primary products coming from 
the crude extract, (2) the products derived from them by Her
cules, and (3) the end uses for which the customer buys our 
products. 

1 2 

Pr imary Products Der ivaf ives 

Rosin • 

Customers' App l i ca t ions o f Hercules Products 

protect ive coat ings ; p o i n t ; va rn ish ; f loor cover ings; 
l i no leum; soap ; rubber 

• Poly-pole Resin ink; protect ive coat ings; f loor cover ings; rubber ; o d -

hesives 

-S faybe l i te Resin rubber ; adhesives; paper size 

— emulsif iers for synthef ic rubber po lymer iza t ion 
• Resin 731 a n d -

Dresinofes 

- Dymerex Resin -

. Resin 861 

- ink ; protect ive coat ings ; adhesives; shoe soles 

- r u b b e r ; soap ; adhesives 

- Rosin Amines a n d corrosion inh ib i to rs ; f l o to t i on reagents ; wa fe r condi-
Der ivof ives t ioners; w o o d preservat ives; w e t t i n g agents ; algicides 

- po i n f ; varn ish ; traff ic p a i n t ; p r i n t i ng ink ; adhesives 

- lacquers 

-Rosin Esters: 
— P e n t a l y n • 

Resins 

-Ce l lo lyn — 
Resins 

' — S t o y b e l i f e chewing g u m ; adhesives; f o o d packag ing 
Ester Resins 

U 

ii 
il 

s s l . 

Pr imary Products Derivat ives Cuslmnefi*'Ap|>licatioAlC 6 f~Her^ les Products 

Rosin-

I 

-Ros in Esters: 

Poly-pale Ester varnishes; adhesives 

Dymerex Resin pr in t ing inks 

Esters 

Vinsol Ester Gum r f loor t i le 

Rosin Size: '•—paper 

Vinsol Resins • 

Turpentine ••— 

- phonog raph records; Por t land cement; f loor cover ings; 
-adhesives; aspha l t ; f ound ry ; plast ics; w o l l b o a r d 

- po in t th inners a n d solvents; tex t i le p r in t i ng o n d 

dye ing 

— olpha-Pinene o i l odd i t ives ; synthef ic camphor ; insecticides 

Pine Oil -

Solvenol a n d 
Dipentene 

'Miscel laneous Products: 

——Technical Anetho le -

Terpin Hydra te 

-Te rp ineo l 3 1 8 -

- f l o f o t i o n o f ores; d is infectants; cleaners ond pol ishes; 
text i le w e t t i n g , c leaning, a n d scouring agents; po in t ; 
varnish 

- po in t a n d varn ish ; rubber rec la im ing ; lubr ica t ing o i l 

addif lYes 

- l icorice f l avor ing 

- cough syrups 

- odo ron t in soap a n d per fumes; d is infectonts 

paro -Menthane 
—Hydroperoxide -

pa ro -Cymene-

- cofolyst fo r synthetic rubber 

- heot-exchonge medium 

-po ro -C reso l on iso ldehyde fo r synthetic hormones a n d dyes 

Me ta l yn 
(Me thy l Ester 
o f Tol l O i l ) - pet ro leum o i l add i t ives ; plasticizers fo r resins 

•Mosf o f these products ore in the technical f o r m , a n d some are fu r ther pur i f i ed or co inpounded 

be fore be ing used in f o o d a n d drugs . 

600-37 .-iM . l - f i7 1814 

f7^07 A' 
r a i n n o l» » . ' 
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P.<iCE N O . 

0 4 / 2 6 / 6 9 

Data Stieet Repor t Summary 

M i s s i s s i p p i S t a t e Depar t iaen t of H e a l t h 

D i v i s i o n of Water Supp ly 

PWS ID Nsune of Systeia Wells Connections Consecutive 

0160008 SOUTHSIDE WATER ASSOCIATION 

0160009 SOt/THWEST COVINGTON W/A 

0160010 WILLOW GROVE HATER ASSN 

0160011 NORTH COVINCTOH W/A-SOUTH 

0 
2 
2 

1 

40 Y 

785 N 

550 N 

629 N 

«* County Code: 17 

0170001 BELMONT WATER ASSOCI.\TION 2 

0170002 BRICHT'S WATER ASSOCIATION 2 

0170005 DAYS WATER ASSOCIATION 2 

0170006 EUDORA WATER ASSOCIATION 2 

0170007 CITY OF OLIVE BRAKCH-FAIRHAVEN 2 

0170009 TOWN OF HERNANDO 3 

017 0010 HORN LAKE WATER ASSOCIATION 3 

0170011 LEWISBUBC WATER ASSOCIATION 2 

0170012 NORTH MS UTILITIES-MAYWOOD 1 

0170013 MINERAL WELLS 3 

0170014 NESBIT WATER ASSOCIATION 2 

0170015 CITY OF OLIVE BRANCH 6 

0170016 PLEASANT HILL WATER ASSN 3 

0170017 PLUM POINT WATER ASSOCIATION 2 

0170018 SOUTHAVEN W/A 5 

0170019 WALLS WATER ASSOCIATION 1 

0170020 NORTH MS UTILITIES-BUENA VISTA 2 

0170021 COIWTRY MANOR MOBILE HOME PARK 1 

0170022 CITY OF HORN LAKE UTILITY 3 

0170023 METRO DESOTO UTILITY COMPANY 2 

0170024 DESOTO UTILITY-N HOLLY HILLS 2 

0170025 DESOTO UTILITY-S TWIN LAKES 2 

0170026 SKYLANE MOBILE HOME PARK 2 

0170027 COIWTRY HAVEN MOBILE HOME PARK 1 

0170028 NORTH MS UTILITIES-CHICK BLUFF 2 

0170029 N. MS UTILITIES-LAKE O'HILLS 2 

0170031 MAGNOLIA HILLS HHP 2 

0170032 N MS UTILITIES-BRIDGETOWN 1 

0170033 KOKO REEF KATER CO 2 

0170034 HILLTOP MOBILE HOME PAKK 2 

0170035 SMOKZY HOLLOW WATEB ASSN 2 

0170043 WALLS WATER ASSN- LAKE FOREST 2 

0170048 CITY OF OLIVE BRANCH-FAIRHAVEN 1 

381 N 

483 N 

478 N 

238 N 

30 N 

1035 N 

769 N 

625 N 

200 N 

45 N 

423 N 

724 N 

768 N 

468 N 

5723 N 

216 N 

170 N 

55 N 

2026 N 

32 N 

213 N 

714 H 

90 N 

103 N 

175 N 

206 N 

80 N 

161 N 

50 N 

38 N 

40 N 

982 N 

240 N 

** County Code: 18 

0180001 BAHRONTOWN W/A 

0180003 CARNES WATER ASSOCIATION 

0180004 CENTRAL WATER ASSOCIATION 

0180005 DIXIE COMMUNITY UTILITY ASSN. 

0180006 EASTABUCHIE WATER ASSOCIATION 

0180007 GLENDALE UTILITY DISTRICT 

0180008 CITY OF HATTIESBURG 

0180009 MCLAUBIN HATES ASSOCIATION 

3 
2 

2 
3 

2 
2 

10 

2 

1016 N 

170 N 

325 N 

882 N 

315 N 

1090 N 

14500 N 

165 N 
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Please orint or type in ttie unshaded areas only 
( f i l l - : n tireas j r » tpaced for elite type, i.e., 12charactert/!nch). 

AU. F A C I L I T Y \ A ^ E N 

\\Vv\\ 
„ rACIHTY 

i J - MAILING ADDRESS 

u n m 

1. wEPA 
LABEL ITEMS 

I. EPA I.D. NUMBER 

U.S. ' V IRONMCNTAI . PROTECTION ACENCy 

iNERAL INFORMATION 
Consolidated Permits Program 

.Ut*a.Llhm "GmnamllnAttiuitionM" betortAtarOnMJi... . 

nST iuuS lS2uS l 

HERCULES IHCORFORriTED 

HATTIESEUfrG. MS 354u 1 

n s 

•6 

U SEVENTH ST 
nRTT I ESBiJRG .= 

Form Approved OMB No. 1S8R0175 

1. EPA l.O. NUMBER 
T—I—r T — I — I — I — r 

M S D. 0 0 8 1 8 2 0 8 11 

GENCRAI . INSTRUCTIONS 
If a preprinted lat>el has been provided, affix 
it in the designated space. Review tha inform
ation carefully; If any of it is incorrect, cross 
through it and enter the corract data in the 
appropriate fill—in area below. Also, if any of 
the preprinted data is at>sent (the area to tfie 
left of the label space lists the Information 
that should appear), pleasa provide It in the 
proper fill—in arvals) below. If the label is 
complete and correct, you need not complete 
Items I, I I I , V, and VI /except Vl-B MA/C/I 
must be completed regardless). Complete all 
items if no label has been provided. Refer to 
the instructions for detailed item descrip
tions and for the legal authorization* under 
which this data is collected. 

I I . POLLUTANT CHARACTERISTICS 

INSTRUCTIONS: Complete A through J to determine whether you need to submit any permit application forms to the EPA. If you insimr "yes" to any 
questions, you must submit this form and the supplemental form listed in the parenthesis following the question. Mark " X " in the box in the third column 
if the supplemental form is attached. If you answer " no " to each question, you need not submit any of these forms. You may answer " no " if your activity 
it excluded from permit requirements; see Section C of the instructions See also. Section D of the instnictions for definitions of bold-faced tsraiL 

SPECIFIC QUESTIONS MARJ< 'X 
SPECIFIC QUESTIONS 

WABJt 'K 

A. It this faciltty a publicly owned treatment works 
which results in a discharge to iwatars of the U.S.? 
(F0RM2A) 

C. Is this a facilitv which currently results in diacharget 
to water* of the U.S. othar than those described in 
A or B above? (FORM 20) 

B. Ooes or will this facility (either existing or proposed) 
. Include a concentrated animal feeding operation or 

aquatic animal production facility which results in a 
iStcharge to water* of the U.S.? IFORM 2B) 

D. Is this a proposed facility (other than those described 
in A or B above) which will result in a diacttarga to 
water* of the UA? (FORM 2D) . ^ 1 . 

E. Ooes or w i l l this faci l i ty treat, store, or dispose of 
hazardous wastes? (FORM 3) 

G. Do you or wi l l you inject at this taci l i ty any produced 
water or other fluids which are brought to the surface 
in connection w i th conventional o i l or natural gas pro
duct ion, inject f luids used for enhanced recovery of 
oi l or natural gas, or inject fluids for storage of l iquid 
hydrocartxins? (FORM 4) 

Do you or wi l l you inject at this faci l i ty induttr ial or 
municipal effluent below the lowermost stratum con
taining, w i th in one quarter mile of the well bore, 
underground source* of dr inking water? (FORM 4) 

Oo you or wi l l you inject at this faci l i ty f luids for spe
cial processes such at mining of sulfur by the Frasch 
process, solution mining of minerals, in situ combus
t ion of fossil fuel , or recovery of geothermal energy? 
(FORM 4) 

T. Is this facility a proposed ttat ionary (ource which is 
one of the 28 industrial categories listed in the in-
structioru and which wi l l potentially emit 100 tons 
per year of any air pollutant regulated under the 
Clean Air Act and may affect or be located in an 
attainment area? (FORM 5) 

l i l . NAME OF FACIL ITY 

Is this faci l i ty a proposed stationary eource which is 
NOT one of the 28 induttr ial categories listed in the 
instructions and which wi l l potential ly emit 250 tons 
per year of any air pol lutant regulated under the Clean 
Ai r Act and nriay affect or be located in an attainment 

•? (FORM 5) 

' A . STREET. ROUTE HO. OR OTHER SPECIFIC IDENTIFIER 
"1 I I 1 1 1 1 1 1—1 1 1 1 1 1 1 T 1 — I — I — r 

W . E . S . T : . T . T . H . .S .T.R .E .E-T • 
1 — I — I — I — I — r 

• 

I r 
F O R R E S T 

• • CO l 
1 I I—I—I—I—I—n 1 I 1 r T — I — I — I — I — r 

C. CITV OR TOWN 
c 

16 
U l i 

— I — I — I — I — I — I — I — I — I — I — I — I — I — r 

H A T T I E S B U R G 

D.STATE E. ZIP COOE 
T 1 1 1 1 1 1 T 

I I I 
iXm • 

EPA Form 3510-1 (6-80) 

— 1 — I — \ — I — 

3 9 î  0 1 

F. t o u r i V V c e i b i 
•if known) l ^BOp 

U . . ^ 
CONTINUE ON REVERSE 



INUED FROM THE FRONT 

A. NPDES (Discharges to Surface Water) 
1—I—I—I—I—I—I—I—\—I—I—r 

M S O O O 1 8 3 0 
— I — I — ' • ' • 

D. PSD (Air Emissions from Proposed Sources) 
T — I — I — 1 — I — I — I — I — I — I — I — r 

N.A 1 ^ 1 I 1 I 1 

. . i ^ - * - . ' . ; ^ . . - - • > \ 

a. UIC (Underground Injection of Fluids) c. OTHER (specify) 
— I — I — I — I — I — T 

N . A 
T — I — I — I — r — I — I — I — I — I — I — I — I — I — I — I — r 

0 8 0 0 - 0 0 0 0 1 u ' ' • ' 

(specify) 

Air Perinit 
c . RCRA (Hasardous Wastes)- c . OTHER (specify) 

— I — I — I — I — I — 1 — I — I — I — I — I — r 

N . A . 
-1—I—I—I—I—I—I—I—I—I—I—r 

9 N . A . . 
(specify) 

NA 

Xi. MAP^ 

Attacfi to tfiis application a topograptiic map of the area extending to at least one mile beyond property bounderies. Tfie map must show 
the outline of the facility, the location of each of its existing and proposed intake and discharge structures, each of its hazardous waste'-
treatment, storage, or disposal facilities, and each welt where it injects fluids underground. Include all sprir>g$, rivers and other surface ^ 
water bodies in the map area. See instructions for precise requirements. (See a t tached) V •-.yy,'yy'''^Ay 

XU. NATURE OF BUSINESS (proifide a brief descriptimj 

Manufacture of wood naval stores products; rosin^turpentine and pine oil. Manufacture 
modified resins, polyamides, Ketene dimer, wax emulsions, synthetic rubber, and an 
agricultural pesticide. Also, crude tall oil and pulp mill liquid refining, rosin, fatty 
acids, and terpene derivatives. 

XII I . CERTIFICATION (tat limnictton$}y 

^ceni fy undery/jeruJtyyof Inr thin J have perwn^ 
attachments and that; based on my inquiry of those persons Immediately responsible h>r obtaining the Mormation contained bithayr 
application,.! belimethat the in foimation a true, accurate and complete, i am aware that there are signlflcmt penalties for tubinitting': 

:'fylseinformatioh,tridu{avihepiiusibilitypffk»arH/lmprtsonrnen^ . . : ' . t r ' ' ^ ~ . ' ^ •^,7•^• 

A. N A M E » O F F I C I A L . T I T L E ^ j ype o r p r i f i r / 

D. H. Little 
Vice President - Production 

COMMENTS FOR OFFICIAL USE ONLV 
3~~T—r—I I J , .i I ,.V I ..i < 

• ' - • n ' | . t « - . ^ 



î . 
Please print or t ype in the unshaded areas only 
(fill—in areas are spaced for elite type, i.e., 12 chara, 

• f O R M I U.S. ENVIRONMENTAL PROTECTION AGENCY 

Inch). Form Approved OMB No. I58-S80004 

RCRA 
-̂/EPA 

Place an " X " in the appropriate box in A or B below (mark one box only) to indicate whether this it the first application you are submitting for your facil ity or a 
revised application. If this is your first application and you already know your facility's EPA l.O. Number, or if this is a revised application, enter your facility's 
EPA I.D. Number in Item I above. 

A. F I R S T A P P L I C A T I O N (place rm " X " below anri provirie the appropr ia te date) 
fy] I . EXISTING FACILITY (See i n t t r u c t i o m for definition of " ex i t t i ng" facility. 
TT Comple ie item below.) 

r~]2.NEW FACILITY (Complete item below.) 

c 

8 
15 

V R. 

)t P 
73 74 _: 

M O . 

0 3 
73 7« 

D A V 1 

? 0 
77 7i 1 

F O R E X I S T I N G F A C I L I T I E S . P R O V I D E T H E O A T E (yr . . m o . , & d a y ) 
O P E R A T I O N B E G A N OR T H E O A T E C O N S T R U C T I O N C O M M E N C E D 
(uie the boxes to the left) 

V , . 

r- T _ 

M O . 

75 7i 

D A V 1 

77 7t 1 

FOR NEW FACILITIES 
PROVIDE THE DATE 
(yr.. mo. . & day) OPERA 
TION BEGAN OR IS 
EXPECTED TO BEGIN 

B. R E V I S E D A P P L I C A T I O N (place an " X " below and comple te I tem I above) 

i i t . FACILITY HAS INTERIM STATUS I I 2. FACIL ITY HAS A RCRA PERMIT 

III. PROCESSES - CODEi; AND DESIGN CAPACITIES^ 

A. PROCESS CODE — Enter the code f rom the list of process codes below that t>e$t describes each process to be used at the faci l i ty. Ten lines are provided for 
entering codes. If more lines are needed, enter the codeis) in the space provided. If a process wil l be used that is not included in the list of codes below, then 
describe the process (including its design capacity) in the space provided on the fo rm (I tem I l l -C). 

PROCESS DESIGN CAPACITY — For each code entered in column A enter the capacity of the process. 
1. A M O U N T - E n t e r the amount. 
2. UNIT OF MEASURE — For each amount entered in column 8(1) , enter the code f rom the list of unit measure codes below that describes the unit of 

measure used. Only the units of measure that are listed below should be used. 

PROCESS 

PRO- APPROPRIATE UNITS OF 
CESS MEASURE FOR PROCESS 
CODE DESIGN CAPACITY PROCESS 

PRO- APPROPRIATE UNITS OF 
CESS MEASURE FOR PROCESS 

_CQD£ DESIGN CAPACITY 
Storage: 
CONTAINER (barrel, d rum, e t c ) 
TANK 
WASTE PILE 

SURFACE IMPOUNDMENT 

Disposal: 
INJECTION WELL 
L A N D F I L L 

LAND APPLICATION 
OCEAN DISPOSAL 

SURFACE IMPOUNDMENT 

501 GALLONS OR LITERS 
502 GALLONS OR LITERS 
SOS CUBIC YARDS OR 

CUBIC METERS 
S04 GALLONS OR LITERS 

D79 GALLONS OR LITERS 
DSO ACRE-FEET ((he uolume (hat 

would cover one acre to a 
depth of one foot) O R 
HECTARE-METER 

Oa i ACRES OR HECTARES 
Da2 GALLONS PER DAY OR 

LITERS PER DAY 
oas GALLONS OR LITERS 

Treatment: 

TANK 

SURFACE IMPOUNDMENT 

INCINERATOR 

OTHER (Uee for p h y i c a l , chemical, 
thermal o r biological t r ea tmen t 
p roces te t n o t occurr ing in tanks, 
surface i m p o u n d m e n t s o r inciner
ators. Describe the processes in 
the space p rov ided ; I tem llI-C.) 

GALLONS PER DAY OR 
LITERS PER DAY 
GALLONS PER DAY OR 
LITERS PER DAY 
TONS PER HOUR OR 
METRIC TONS PER HOUR: 
GALLONS PER HOUR OR 
LITERS PER HOUR 
GALLONS PER DAY OR 
LITERS PER DAY 

U N I T O F MEASURE 

U N I T O F 
MEASURE 

CODE UNIT OF MEASURE 

U N I T O F 
MEASURE 

CODE U N I T O F MEASURE 

U N I T O F 
MEASURE 

CODE 

GALLONS C 
LITERS L 
CUBIC YARDS Y 
CUBIC METERS C 
GALLONS PER DAY U 

LITERS PER DAY V 
TONS PER HOUR D 
METRIC TONS PER HOUR W 
GALLONS PER HOUR E 
LITERS PER HOUR H 

EXAMPLE FOR COMPLETING ITEM I I I (shown in line numbers X-1 end X-2 below): A faci l i ty has two storage tanks, one tank can hold 200 gallons and the 
other can hold 400 gallons. The faci l i ty also has an incinerator that can burn up to 20 gallons per hour. 

ACRE-FEET A 
HECTARE-METER F 
ACRES B 
HECTARES Q 

D U P 

a. 
u 
01 

ll 
J Z 

A. P R O 
CESS 
C O D E 

(from list 
above) 

B. PROCESS D E S I G N C A P A C I T Y 

1. AMOUNT 
(specify) 

2. UNIT 
OF MEA

SURE 
(enter 
code) 

F O R 
O F F I C I A L 

U S E 
O N L Y 

Ul 
ffi 

U 
J Z 

A . P R O 
CESS 
C O D E 

(from list 
above) 

B. P R O C E S S D E S I G N C A P A C I T Y 

I . AMOUNT 

2. UNIT 
OF MEA

SURE 
(enter 
code) 

F O R 
O F F I C I A L 

U S E 
O N L Y 

X-l S 0 2 600 
' i . 

X-2 20 

5,900 U 

28,000 

10 

EPA Form 3510-3 (6-80) P A G E 1 O F 5 CONTINUE ON REVERSE 



in t inued f rom the f ront . 

I. PROCESSES (continued)^ 
SPACE FOR ADDIT IONAL PROCESS CODES OR FOR DESCRIBING OTHER PROCESSES (code "T04 " ) . FOR EACH PROCESS ENTERED HERE 
INCLUDE DESIGN CAPACITY. 

T02 - The plant neutralizes •Ĵ ĵ QQ̂  gals./day of waste H^SO, from the rosin polymerization 
operation. ^ 

^ o M ^ ^ M. d7iA<^ c i ^ ^ ^ 

. DESCRIPTION OF HAZARDOUS WASTES 
EPA HAZARDOUS WASTE NUMBER — Enter the four—digit number i rom 40 CFR, Subpart D for each listea hazardous waste you wil l handle. If you 
handle hazardous wastes which are not listed in 40 CFR, Subpart D, enter the four—digit number^f> f rom 40 CFR, Subpart C that describes the characteris
tics and/or the toxic contaminants of those hazardous wastes. 

EST i r /ATED A N N U A L QUANTITY — For each listed waste entered in column A estimate the quanti ty of that waste that wi l l be handled on an annual 
basis. For each characteristic or toxic contaminant entered in column A estimate the total annual quanti ty of all the non—listed waste^s^ that wi l l be handled 
which possess that characteristic or contaminant. 

U N I T OF MEASURE — For each quantity entered in column B enter the unit of measure code. Units of measure which must be used and the appropriate 
codes are: 

FNRLISH U N I T O F MEASURE 

TONS 

CODE 
p 
T 

METRIC UNIT OF MEASURE .CQHE. 
KILOGRAMS K 
METRIC TONS M 

I f faci l i ty records use any other unit of measure for quant i ty , the units of measure must be converted into one of the required units of measure taking into 
account the appropriate density or specific gravity of the waste. 

• 
PROCESSES 
1 . PROCESS CODES: 

For listed hazardous waste: For each listed hazardous waste entered in column A select the code(s) f rom the list of process codes contained in Item I I I 
to indicate how the waste wil l be stored, treated, and/or disposed of at the faci l i ty. 
For non—listed hazardous wastes: For each characteristic or toxic contaminant entered in column A , select the code(s) i r om the list of process codes 
contained in Item II I to indicate all the processes that wi l l be used to store, treat, and/or dispose of all the non—listed hazardous wastes that possess 
that characteristic or toxic contaminant. 
Note: Four spaces are provided for entering process codes. If more are needed: (1) Enter the first three as described above; (2) Enter " 0 0 0 " in the 
extreme right box of Item IV-D(1);and (3) Enter in the space provided on page 4 , the line number and the additional code(s). 

2 . PROCESS DESCRIPTION: If a code is not listed for a process that wi l l be used, describe the process in the space provided on the fo rm. 

OTE: HAZARDOUS WASTES DESCRIBED BY MORE T H A N ONE EPA HAZARDOUS WASTE NUMBER - Hazardous wastes that can be described by 
ore than one EPA Hazardous Waste Number shall be described on the form as fol lows: 

1 . Select one of the EPA Hazardous Wasje Numbers and enter i t in column A. On the same line complete columns B,C, and D by estimating the total annual 
quanti ty of the waste and describing all the processes to be used to treat, store, and/or dispose of the waste. 

2 . In column A of the next line enter the other EPA Hazardous Waste Number that can be used to describe the waste. In column 0(2) on that line enter 
" included wi th above" and make no other entries on that line. 

3 . Repeat step 2 for each other EPA Hazardous Waste Number that can be used to describe the hazardous waste. 

<AMPLE FOR COMPLETING ITEM IV (shown in l ine numbers X - 1 , X-2, X-3. and X-4 below) - A faci l i ty wi l l treat and dispose of an estimated 900 pounds 
r year of chrome shavings f rom leather tanning and finishing ocieration. In addi t ion, the faci l i ty wi l l treat and dispose of three non—listed wastes. Two wastes 
3 corrosive only and there wil l be an estimated 200 pounds per year of each waste. The other waste is corrosive and ignitable and there wil l be an estimated 
0 pounds per year of that waste. Treatment wi l l be in an incinerator and disposal wi l l be in a landfi l l . 

A . EPA 
H A Z A R D . 

W A S T E N O 
(enter code) 

B. E S T I M A T E D A N N U A L 
Q U A N T I T Y O F W A S T E 

C. UNIT 
OF MEA

SURE 
(en ter 
code) 

O. PROCESSES 

I . PROCESS CODES 
(enter) 

—I—r-
D S O 

2. PROCESS DESCRIPTION 
(if n code is not entered in D(I)) 

K 900 7 0 3 
I r 1—r 

. 1 D 400 T O S 
I r 

D S O 

D 100 
—I—r-
T 0 3 

I I 

D S O 
1—r 

-|—r 1—r I r "T—r 
included with above 

J 1 0 - 3 (6-80) P A G E 2 O F 5 CONTINUE ON PAGE 3 



ContirKiMj from page 2. 
FlOTE: Photocopy this page before completing i f you I -nore than 26 wastes to list Form Approved OMB No. t5&S80004 

EPA I.D. NUMBER (enter from page 1) 
• s 

Ŵ 
t 

M S D 0 0 8 1 8 2 0 8 1 
. 

r/A 

i « 

c 

1 
I B 

^ . V^ 
\ \ \ 

FOR O F F I C I A l . USE ONUY 

* 
w 1 I 

l> U/ .^^BE 

T ^ C 

DUP 2 
«3 14 19 

DUP 
i ^ ^ ^ ^ ^ j « xWWVv 

I^SBflnHffi^^HIBHHMBBBBSEI^''.' 
ISHiiiBaM^^^HI^^^HiBiflffiSMSTA 

u 
- IZ 

1 

3 

^ 4 

, 5 

^ 6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

A. EPA 
H A Z A R D . 
WASTENO 
(en ter corie) 
]S <• 

D 0 0 2 

B. ESTIMATED A N N U A L 
QUANTITY OF WASTE 

3,500 

C. UNIT 

SURE 
renter 
code) 

JM. 

T 

JL 

D. PROCESSES 1 

1. PROCESS CODES 
fenrer^ 

17 - » 

s 0 2 

17 - M 

T 0 2 

1 1 

«7 - I » 

S7 - X* 

«7 - 2« 

Z. PROCESS DESCRIPTION 
(if a code is not entered in D d ) ) 

•=0(1113510^(6-80) CONTINUE ON REVERSE 

P A G E 3 O F 5 
(enter " A " . " B " . " C " . ete. behind the " 3 " to identify pho tocop ied pages) 



Continued f rom the f ron t . 

IV. DESCRIPTION OF HAZARDOUS WASTE, ontinued) 
E. USE T H I S S P A C E T O L I S T A D D I T I O N A L PROCESS C O D E S F R O M I T E M D ( l ) O N P A G E 3. 

EPA I.D. NO. (enter f rom page 1) ] 
s 

F 
. 1 -

J± o n n n R 1 R o 
\ . - . - • -

0 8 1 
TM c 

6 

V. FACILITY DRAWING^ 
AM existir>g facilities must include in the space provided on page 5 a scale drawing of the facil i ty (see instructions for more detail). 

VI. PHOTOGRAPHS 

All existing facilities must include photographs (aerial or ground—level) that clearly delineate all existing structures; existing storage, 
treatment and disposal areas; and sites of future storage, treatment or disposal areas (see instructions for more detail). 

VII. FACILITY GEOGRAPHIC LOCATION 
LATITUDE (degrees, minutes , & seconds) LONGITUDE (degrees, minutes , <£- seconris) 

ais. J M h. In S7 «• «* 

VIII. FACILITY OWNER, 

3 a 2 b h lo 
l i 75 76 77 - 78 

[v j A. If the facility owner is also the facil ity operator as listed in Section V I I I on Form 1, "General In format ion" , place an " X " in the box to the left and 
skip to Section IX below. 

B. If the facil ity owner is not the facility operator as listed in Section V I I I on Form 1, complete the fol lowing items: 

IX. OWNER CERTIFICATION, 

/ certif/ under penalty of latv that I have personally examined and am familiar with the information submitted in this and all attached 
documents, and that based on my inquiry of those individuals immediately responsible for obtaining the information, I believe that the 
submitted information is true, accurate, and complete. I am aware that there are significant penalties for submitting false information, 
including the possibility of fine and imprisonment. 

fit. NAMK (pnn l or type) B. S IGNATURE 

D. H. Little 
Vice President - Production 

X. OPERATOR CERTIFICATION 
/ certify under penalty of law that I have personally examined and am familiar with the information submitted in this and all attached 
documents, and that based on my inquiry of those individuals immediately responsible for obtaining the information, I believe that the 
submitted information is true, accurate, and complete. I am aware that there are significant penalties for submitting false information, 
including the possibility of fine and imprisonment. 

A. NAME (print or type) 

D. H. Little 
Vice President - Production 

B. S I G N A T U R E ^ C. D A T E S I G N E D 

Nov. 18, 1980 

iPA Form 3510-3 (6-80) P A G E 4 O F 5 
CONTINUE ON PAGE 5 



Please print or type with ELITE type (12charactBi:'''"'r:h) in the unshaded areas only. 
Form Approved OMB No. 1S8-S79016 

\ No. 0246-EPA-OT 

U.S. ENVIROI) .-ITAL PROTECTION AGENCY 

NOTIFICATION O^HAZARDOUS WASTE ACTIVITY 

INSTALLA
TION'S EPA 
I.D. NO. 

, NAME OF IN-
1- STALLATION 

INSTALLA-
II • ^ ' ° ' ' 
" - MAIL ING 

ADDRESS 

LOCATION 
UL OF INSTAL-

AMENDED NOTIFICATION 

PLEASE PLACE LABEL IN THIS SPACE 

INSThuCTIONS: If you recehied a preprinted 
label, affix it in the space at left. If any of the 
information on the label is incorrect, draw a line 
through it and supply the correct information 
in the appropriate section below. If the label is 
complete and correct, leave Items I, I I , and III 
below blank. If you did not receive a preprinted 
label, complete all items. "Installation" means a 
single site where hazardous waste is generated, 
treated, stored and/or disposed of, or a trans
porter's principal place of business. Please refer 
to the INSTRUCTIONS FOR FILING NOTIFI
CATION before completing-this-form. The 
information requested herein is required by law 
(Section 3010 of the Resource Conservation and 
Recovery Act). Tf^-V , 

FOR OFFICIAL USE ONLV: 

c 

C 
15 

COMMENTS 

16 - » 1 

INSTAULATION'S EPA l.O. NUMBER 
s 

F 
1 

M S D 0 0 8 1 8 2 0 
2 

I. NAME OF INSTALLATION^ 

H E R C U L E S I 

8 1 
r/Al c 

l l 

APPROVED O A T t RECEIVED 
(yr.. mo.. S day) 

8 0 1 2 2 3 
-?7^ - U 

N C 0 R P 0 R A E D 

H. INSTALLATION MAILING ADDRESS, 
STREET OR P.O. BOX 

3 P 0 B O X 1 9 3 7 

CITY OR TOWN 

4 H A T T I E S B U R G 
40 <t 4« 4» 

ZIP CODE 

M S 3 9 4 0 1 

HI. LOCATION OF INSTALLATION. 
STREET OR ROUTE NUMBER 

c 

5 
t s 

w E S T 7 T H S T R E E T 
l f l • 45 

CITY OR TOWN 
c 

6 
15 

H 
18 

A T T I E S B U R G 
- 4 0 

ST. 

M 
4 f 

s 
4 1 

ZIP CODE 

3 
4 7 

9 4 
-

0 1 
51 

C 

8 
I S 

H E R C U L E S I N 
I * 

C 

A. NAME OF 

0 R P 0 

INSTALLATION'S LEGAL. OWNER 

R A T E D 
• . . . 1 

, ^ B..TYPE OF.OWNERSHIP 
(enter the appropr ia te le t ter i n to box) VI. TYPE OF HAZARDOUS WASTE ACTIVITY (enter "X" in the appropriate box(es)PA 

F = FEDERAL 
M = NON-FEDERAL M 

Q A . GENERATION 
. 7 

I IC. TREAT/STORE/DISPOSE 

I IB. T R A N S P O R T A T I O N (comple te i tem VU) 
as 

I I D . UNDERGROUND INJECTION'^ . ' , ,.> 

VH. MODE OF TRANSPORTATION (transporters only - enter "X" in the appropriate box(esJJ 

^ A - A I R n o - B A I L Q c . HIGHWAY Q o . WATER \ ^ £ . OTHEtt (specify) 

VIII. FIRST OR SUBSEQUENT NOTIFICATION 
Mark " X " in the appropriate box to indicate whether this is your installation's first notification of hazardous waste activity or a tubisquent notification. 
If this is not your first notification, enter your Installation's EPA I.D. Number in the space provided below. 

r~l A. FIRST NOTIFICATION j Q B. SUBSEQUENT NOTIFICATION (complete item C) 

C. INSTALLATION'S EPA I.D. NO. 

IX. DESCRIPTION OF HAZARDOUS WASTES 
Please go to the reverse of this form and provide the requested information. 

EPA Form 8700-12 (6-80) CONTINUE ON REVERSE 



I.O. - FOR O F F I C I A k USE^ONkY. '~'^' 
• • ' " 

w 
• 

1 
k l 14 f l 

IX. DESCRIPTION OF HAZARDOUS WASTES (continued from front) 
A. HAZARDOUS WASTES FROM NON-SPECIFIC SOURCES. Enter the four-digit number from 40 CFR Part 261.31 for each Mtted hazardous 

waste from non-specific sourcas your installation handles. Use additional sheets if necassary. 

3 

11 16 

9 10 12 

B. HAZAROOUS WASTES FROM SPECIFIC SOURCES. Enter the four-digit number from 40 CFR Part 261.32 for each listed hazardous waste from 
specific industrial sources your Installation handles. Use additional sheets if necessary. 

13 

2S 

11 J t 

20 

H - 1« 

»' 

I S 

• t> 

21 

u - M 

27 

11 - 16 11 - 16 

29 

11 - 16 

n 

18 

- 16 

" 1 

u - M 

3 0 

n - »« 

C. COMMERCIAL CHEMICAL PRODUCT HAZAROOUS WASTES. Enter the four-digit number from 40 CFR Part 261.33 for each chemical sub
stance your installation handles which may be a hazardous waste. Use additional sheets if necessary. 

31 

37 
—I—r-

u 

3 2 

. M 

38 

13 . 116 

4 4 

H - 16 

11 - 16 

11 16 

4 0 

11 - 16 13 - 16 

36 

11 - 16 

0. LISTED INFECTIOUS WASTES. Enter the four—digit number from 40 CFR Part 261.34 for each listed hazardous waste from hospitals, veterinary 
hospitals, medical and research laboratories your installation handles. Use additional sheets if necessary. 

49 so 

E. CHARACTERISTICS OF NON-LISTED HAZAROOUS WASTES. Mark " X " in the boxes corresponding to the characteristics of non-listed 
hazardous wastes your installation handles. (See 40 CFR Parts 261.21 — 261.24.) 

[ ~ l l . IGNITABLE 
(DOOII 

r~ l2. CORROSIVE 
(O002I 

|~ l3 . REACTIVE 
(0003) 

• 4. TOXIC , , , , . , , . 
(Dooo|^:'< .•̂ i :rr4??*M-''''-

X . C E R T I F I C A T I O N 

/ certify under penalty of law that I have personally examined and am familiar with the information submitted in thisrihd all 
attached documents, and that based on my inquiry of those individuals immediately responsible for obtaining.the information, 
I believe that the submitted information is true, accurate, and complete. I am aware that there are significant penalties for sub
mitting false information, including the possibility of fine and imprisonment. 

NAME tk OFF IC IAL T ITLE (type or pr int) 

H. R. Buckley 
Plant Manager 

DATE SIGNED 

^ / f / 9 3 
EPA Form 8700-12 (6-80) REVERSE 
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^ îC-fe 

I*--

^ + * : . ^ . . . . • , : , . . . • . 
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•J, S 7 y c ^ 7 c . . ^ 7j.^.^^<A)^^- ^-zi^,-

A '•V-̂  -x ^^^. 

SPECIES LIST BY COUNTY 

E - Endangered Species 
T - Threatened Species 
P - Proposed Species 
C - Candidate Species 
CA - Conservation Agreement 
CH - Critical Habitat 

APR Z 8 1989 

Oepi. Of Natufd. ho iouu ju 
I Bureau of Pollution Conrrol 

-1 



/ 

/ 

.MISSISSIPPI 

.•\mite E - Red-cockaded woodpecker (Picoides borealis) 

Boil var E - Pondberr:-

Ciaibcme T - BAYOU d a r z e r (Etheostoma rubrum) 

Clark C - Veilowblotched sawback - Grapcemys f Lavimacuiata 

Copiah T - Bayou darter (Etheosr.cma rubrum) 
T - Ringed sawback turtle (Graptemys oculifera; 

Covington T - Gopher tortoise (Gopherus polyphemus) 

Forrest E - Red-cockaded woodpecker (Picoides borealisi 
T - Gopher tortoise ((Dopherus polyphemus) 
C - Yeliowblotushed sawback - GrapteflEVS flavijnaculata 

Franiclin E - Red-cockaded woodpecker (Picoides borealis) 

George E - Red-cockaded woodpecker (Picoides borealis) 
T - Gopher tortoise (Gopherus polyphemus) 
C - Maureen's sjinnocthebius minute moss beetle 
C - Yellow-blotched sauiaack - Graptemys flavimaculata 

Greene E - Red-cockaded woodpecker (Picoides boreedis) 
T - Gopher tortoise (Gopherus polyphemus) 
C - Yeliowblotched sawtack - Grapteays flavimaculata 

Hancock E - BrowTj pelican (Pelecanus occidentalis) 
T - Gopher tortoise (Gopherus polyphemus) 

Harrison E - Red-cockaded woodpecker (Picoides borealis) 
E - Bald eagle (Haliaeetus leucocephalus) 
E - Eastem indigo snaice (Drymarchon corais couperi) 
E - Brown pelican (Pelecanus occidentalis) 
T - Gopher tortoise (Gopherus polyphemus) 

Hinds T - Bsiyou darter (Etheostoma rubrum) 
T - Ringed sawbaick turtle (Graptem>'s oculifera) 

Itawamba E - Curtus' mussel (Pleurobema curtum) „ 
E - Penitent shell mussel (Epioblasma penita) 
E - Judge Tait's mussel (Pleurobema taitianum) 
C - Southem clubshell Pleurobema decisum 

Jackson E - BrowTi pelican (Peiejvinus occidentalis) 
E - Red-cocltaded woodpecker (Picoides borealis) 
E - Mississippi sandhill crane (.CH) (Grus '-""a.-tgnsis pul la) 
T - Gopher tortoise (Gopherus polr.'phemus) 
C - Yeliowblotched sawback - Graptem>-s flavimaculata 

file://�/mite


Jasper 

Jones 

Lawrence 

Lamar 

Leake 

LowTides 

Madison 

.Marion 

Monroe 

Neshoba 

.Vojcubee 

Oktibbeha 

Peari River 

Perry 

Rankin 

Scott 

Simpson 

Smith 

Stone 

Sharkey 

Sunflower 

c 

E 
T 
C 

r 

T 

T 

E 
•E 

T 

T 

c 
E 
E 
C 

T 

E 

E 

T 
T 

E 
T 
C 

T 

E 
T 

T 

E 

E 
E 
T 

E 

E 

- Red-cockaded woodpecxer (Picoides borealis) 

- Red-cockaded woodpecker (Picoides borealis) 
- Gopher tortoise (Gopherus polyphemus) 
- Yeliowblotched sawback - Graptem̂ -s flavimaculata 

- Ringed sawback turtle (Graptemys oculifera) 

- (jopher tortoise (Gopherus polyphemus) 

- Ringed sawback turtle (Grapte.'n>'s oculiferai 

- Judge Tait's mussel (Pleurobema taitianum) 

- Penitent shell mussel (Pleurobema penita) 

- Ringed sawback turtle (Graptemrs oculifera) 

- Ringed sawback turtle (Graptem>-s oculifera) 
- Gopher tortoise (Gopherus polyphemus) 
- Curtus' mussel (Pleurobema curtum) 
- Penitent shell mussel (Epioblasma penita) 
- Judge Tait's mussel (Pleurob*»ma taitianum) 
- Southem clubshell Pleurobema decistjgn 

- Ringed sawback turtle (Graptemys oculifera) 

- Red-cockaded wxjodpecker (Picoides borealis) 

- Red-cockaded woodpecker (Picoides borealis) 

- Ringed sawback turtle (Graptem>'̂  oculifera) 
- (jopher tortoise ((Gopherus polyphemus) 

- Red-cockaded woodpecker (Picoides borealis) 
- (jopher tortoise (Ciopherus polyphemus) 
- Yeliowblotched sawoack - Graptemys flavimarulata 

- Ringed sawback turtle (Graptemys oculifera) 

- Red-cockaded woodpecker (Picoides borealis) 

- Ringed sawback turtle (Graptemys oculifera) 

- Ringed sawback turtle (Graptemys oculifera) 

- Red-cockaded woodpecker (Picoides borealis) 

- Red-cockaded woodpecker (Picoides borealis) 
- Eastem indigo snake (Drymarchon corais couperi) 

- Gopher tortoise (Gopherus pol>-phemus) 

- Pondberry (Lindera melissifolia) 

- Pondberry (Lindera melissifolia) 



Wayne 

Wilkinson 

Winston 

E - Red^ockaded w ^ p e c k e r < ^ i S f i g j i ^ P ^ ' 
T - Gopher t o r t o i s e (GoEherus EolYPhefflua ^ ^ ^ ^ 
C - Y^Uowbiotched sawbaci. - G S E S ^ E f1avi:»aculata 

E - Red-cockaded wx^odpecker (Picoides borea l i s ) 

E - Red-cockaded woodpecker (Picoides borea l i s ) 
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h m 
-15 -̂ 8 

MISSISSIPPI DEPARTMENT OF NATURAL RESOURCES. 
Bureau of Land and Water Resources! 

Southport Mall 
P.O. Box 10631 

Jackson, Mississippi 39209 
WATER WELL DRILLERS LOG 

Vdote well completed fiim name county well lecatedtKi county well l o c o t e d j ^ . 

ChfrnicoQ (STOOD 
IC±L 

oop 

t r & St., Hb Bojf 

deacription ef feimatiena 
encountered - f l M M S i- fo 

I i ' l i i 

(fflolltng addreaa) 

HiK l ) i r ^ o 
LJa.4 31. 

i T 
iifi 

^r w 

^ ^ j n n l iili 
. ^ n r ! ) 

(dlatanca) 
-mile*- • o f 

r^nnd 
/f C/ntj 

^2i2i 
7^isffi [ g ^ 

o n d 4 r i n / 
(direction) (nearest town) \invd C\Q^ f 

2S£ 
ms: 

^ ^ 

r 

WELL PURPOSE; 71 
(heme, Irrigotion, municipal, industr ld) 

(1) diameter (inches) 

(2) total depth (leet) . 

(3) static water level ( feet lLa^JL^ abowe 
top of ground. 

(4) casing S t £ L L _ , i B l D i i £ f , 
(moterioi) (depth) 

Q " . -—^b-— i f telescope tee bock. 
(•ixe) 

(5) . c r . a n ^ 2 C l : i L . / d [ £ ^ Z i i L _ 
(length) (dopth to top) 

^ 1 ^ , î iV.inV?? ^ d 
(size) (material) 

aoiQi 
.SbalL 

^:22i 

^2JGd-
iiiaS: 

5W,V 
5M: 

^ajQi 
.^Hi: 

loHJî  5w7)F? ML t 'm. 

(6) pump , 
}HP) ' (yielJ gpiJr 

(type powei) 

(7) electric log ^ f ^ 
0 

_a 

# 

J ^ ^JIQE 

iflMHii 

^ ^ 
, % 7 ' 
iiizo:^ 
.fZa£ 
.^Hil 
AiL 
M i l 
: z ^ 

©:•• 

Bh'* 

«i*v. 

«Mii«^-

I 
(organ 

V&RJJK^ ("<&. 
joni ration running I 

/T̂ TSVk irvna is 
LwrAvsi^'ik^irjiii 

ng leg) 

(8) how well bottom plugged OtKfirri-
I E R U 

Depotttnent e4 t fe t f i . l*V. 

^DRILLERS REMARKSti 
BuraoB of Lond g, Wc S . 

T̂ rnr?;̂ - M/̂  rn^&/.>f:i^u/o^ 

w-m ffi! 
* - • - * * 

^• ' 

KRr'V;-' 

^ -

file:///invd


v , . - . . . , . . , ; ^ : . , • - • " • • ' ' • ; • • • . • . . - • • . - - - ? . . . - . . . - - - - i : - : : : • - ' / ; 5 ^ ^ ^ • ¥ t ^ ' • ^ , > ' ^ i • i ! ' ' • r ' • 

F C R « B » . T MISSISSIPPI'BOARD OF WATER COMMISSIONERS 

WATER WELL DRILLERS LOG 

nntft. 9 - 2 1 - ^ 19_65_ nr.llAr. Lavne-Central Co . c.e»miy^FiOri^Mst 

" ^ ^ • i l ^^^>i r o T w t o Rnai ir i n f W a t e r Ti 



Fceffe^-i 
-7 a 

MISSISSIPPI BOARD OF WATER COMMISSIONERS 

WATER WELL DRILLERS LOG 

J 

[)glg._June_18_,^ 19_65_, DriliprXayne-Central Co. rmmty Forrest 
(Nam* 



rjoo^^ 

~ ^ d ^ ' z A u u ^ 

J ^ J ^ 
<̂  - ^ 7 ~ ^ f 

C. P. CLARK 
WATER WELL DRILLir 

R O U T E 2 
MISSISSIPPI L A U R E L , M I S S . 3944C 

BOARD OF WATER COMMISSIONERS 
416 North State Street 

Jackson, Mississippi 39201 

WATER WELL DRILLERS LOG 

date we l l completed 

iA7^..L9 Q.^.QiUJiy yhjui^-^ 
f i lm name 

-iai.JU'lAly^-^ii^ 

county wel l l oca ted 

L A N D O ^ N E R t . 

,-,jj "-7VVc/!b<3 

(ma i l i ng addres i ) 

y/ILL LOCATION: 

. . o ^ T _ S J S > R . ^ 

i u l l e c 
(d i s tance ) (d i rec t ion ) (nearest t o ^ ) 

WELL PURPOSE: . . . . . 
(home, I r r lnn t ion- m u n i r i n n l . in«<ii«tri<jT' 

(1) d iameter ( inches) 

(2) to ta l depth ( feet) 

I / . > y> j l— b e l o w 
(3) s ta t i c water leve l ( feet ) ^ ^ " ^ abovr 

lop o f ground. 

TET' 

(4) c a s i n g . 
" «> • • "o ' ) ' (depth) ' 

If t e l escope see boclc. 
(s ize) 

(5) . g r « « i / 0 O ^ 

descr ip t ion o f fonnat ions 
encountered 

4 '̂ 
( length) (depth to top) 

(mater ia l ) 

i 
gpm) 

(6) "•-" i ^ C K _ _ _ i _ ^ 
(HP) ( y i e l d gp 

( t ype power) 

(7) e l ec t r i c log 
yes or no^ 

(o rgan iza t ion running log) 

(8) how wel l bottom p lugged — 

D R I L L E R S REMARKS:. 

''JL S -1969 

^ ^ ^ - ^^ nc 

WATER COMM 



Eou^d:-B i s 
G-Z0z70 

MISSISSIPPI 
BOARD OF WATER C O M M I S S I O N E f l A n r i l F ' 

416 North State Street v U l l C I K 
Jackson, Mississippi 39201 

M<^^<.,-7. '2,7A> y ) ' ^ . . 
y date we l l completed 

W A T ^ WELL D5HJ.ERS LOG 

f i lm name county we l l l oca ted 

I A t J r ^ o w U P P . ^ ' ^ y r / A L y ^ descr ip t ion o f forniot ions 
encountered 

' J . ^ ^ 

from 

, / > i ? - / f ^ ^ T/r-f^ 

-yp^ 

t ^ t ^ V .b, .^, ' / !^ . ^ ^ V r L ^ 57, 
(ma i l i ng address) 

CATKJNT 

J T L mi les ^ - ^ ^ o f ' ^ - ^ ^ ^ ' ^ 

7^Ay<^ CA<%yL m. 
'^^g/KcO ^£.i£ 

(d i s tance ) (d i rec t ion ) (neares t town) 

WELL PURPOSE; v f ^ e x g - C J - ^ 
(home. I r r i ga t ion , murnc ipo i , i n d u s t r l d ) 

' W E R ' ^ O ' L ETION DATA: 

(1) diometer ( inches) / A j ^ 

(2) to ta l depth (f 

&/^g% 
iches) /C7- -

(feet) / S ^ f ^ mfm^m: 
— , , , . t ' V ? * ^ below 

(3) s to t i c water leve l ( feet ) '//-^ ~ i - — 
top o f ground. J 

(4) cas ing F i ^ ^ , 7 ^ 
(moter io i ) (depth) 

(s ize) 

(depth) 

i f t e lescope see bock. 

(5) 

i s l z e j 2 

' ( l e n g t h ) (depth to top) 

(s i ze ) (mater ia l ) 

(6) pump Jl l I/A-
(HP) ( y i e l d gpm) 

( typo power) 

(7) e lec t r i c log - - / ± ^ — 
( y i s or no) 

(organ iza t ion running log) 

(8) how wel l bottom p lugged -

D R I L L E R S REMARKS: 

fe^&^^fe 

JUL 1 4 1370 

*"SS. ^Q, og 

W/>TEfi COMM. 



77"'y0'-^7y--^f^A 

..•:y.:miutymh:^h7 

^ f o > - V 
' D l Q Q 

Mississippi 
BOARD OF WATER COMMISSIONERS 

416 NorthlState.Street. l i 
Jackson, Mississippi 39201 

WATER WELLDRILLERS LOG 

d o t * we l l completed • ted T^ *^ film name • oounty we lU lS^ 

.-ri:.' 'viii^ftusri. 



'fmm& 

-'imiir^-. 

R>£C6ST 

l ^ l g ) ^ 

' ! 1. nr? .̂........t-u ll-
BOARD QF l y A T E ^ & H i S b 

JocksonWMiississippi. 39: 

WATER WELL DRILLERS 

-\-gi<\g^-^-^-(5)—,a-BRADEN^ PIJMR4 AmrWFl I f̂ Fk 
date well completed 



3)^M^,r^ 
DTS 

MISSISSIPPI 
BOARD OF WATER COMMISSIONERS 

416 North State Street 
Jackson, Mississippi 39201 

CODEOI 

^ ^ J ^ WATER WELL DRILLERS LOG 

comp leted f im i nome county we l l l oca ted 

descr ip t ion o f forniot ions 
encountered 

^ V ^ ^ 
(ma i l i ng address) 

W^LL LOCATION: 

• h - ^ - ^ r ' ^ i . 
M t 

(d i s tance ) (d i rec t ion) (nearest town) 

WELL PURPOSE: . . ^ — ^ ^ 
(home. I r r iga t ion , m u n i c i p o l ^ j n d u s t r l c j ^ ^ fcV^ /^ ^ 0 ^ ^ 

WELL COMPLETION DATA: 

(1) d iameter ( inches) ^ 

. / . / i t b«l 
ivel 

lop o f ground. 

(4) cos ing . ^ f c / , . , 3 ^ 7 ^ , , 
(moter io i ) ('depth) 

i f t e lescope see bock. 

(2) to ta l depth ( feet) 

(3) s ta t i c water leve l ( feet) A.. I abo 
low 

ve 

4 ^ 
(5) s c r e « , _ 4 L t f — . / y y ? ^ , 

( length) ( d ^ t h to top) 

(s ize) Xmate i te r ia l ) 

t{fpe powel 

gpm) 

(t f fpe po'wer) 

(7) e l ec t r i c log 
(yetf or no) 

n A "̂  
(o rgan iza t ion running log) 

(8) how wel l bottom p lugged t/*^^ 
AoGlBOT 

MISS. BD. o r 
WATER COMM. 

DRILLERS REMARKS:. 
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FORM A: GENERAL FACILITY INFORMATION 

« 
1 I I I I (1-5} 

CEO NOT USE) 

Company Narae: Hercules Incorporated 
D i v i s i o n / S u b s i d i a r y 
F a c i l i t y Name: Hattiesburq Plant 

Address: West 7th Street 
No. Street 

Hat t i es burg, Mississippi 39401 
City Sta te Zip Code 

Name of Person Conpleting Form: R- H. Heller ( 7 J A 7 7 - 7 / o ^ 

Pos i t i on : Plant Manager ^ 

Phone Number: ( 601 ) 545-3450 

1. Year F a c i l i t y Opened 19 | g 3j (10-11) 

2. Primary SIC Code , - .g j j j j j j C12-15) 

3 . Estimate the t o t a l amounts of process wastes (excluding wastes 
sold for use) generated by t h i s f a c i l i t y during 1978: 
USE ONLY TONS IF POSSIBLE - r i g h t j u s t i f y r e s p o n s e 

thousand gal lons I I j ] I I I I I I C16-24) 

hundred tons | | I I I |3 

thousand cubic yards [ I [_ JJL 
4. Estimate (in whole percents) how these process wastes 

generated in 1978 were disposed of: 

in landfill [ 

in pit/pond/lagoon I 

in deep well 

incinerated 

reprocessed/recycled 

evaporated 

unknown 

other (Specify^ ) 

5|0 I (25-32) 

I 1(33-41) 

9 18 I (42-44) 

12 I (45-47) 

J (48-50) 

I I (51-53) 

I f(54-56) 

I I (57-59.) 

I t(6Q-62) 

J_J (63-65) 

What is the total number of known sites (including disposal on the 
property where this facility is located as one site) that have been 
used for the disposal of process wastes from this facility since 
1950,? ; I |1 |4 I (66-68) 

CCMPLETE ONE FORM "B" FOR EACH OF THE SITES 

Have any of the process wastes generated at this facility been 
hauled (removed) from this facility for disposal? (Yes=l; no=2) UJ (69) 

IF YES, COMPLETE FORM "C" | 

Do you know the disposal site locations of all of the process waste 
hauled from your facility since 1950? (Yes=l; no=2) |_2j (70) 

IF NO, COMPLETE ONE FORM "D" FOR EACH FIRM OR CONTRACTOR 
WHO TOOK IVASTE TO AN Û DCNOWN LOCATION • 

8. Specify the earliest year represented by infonnation from company 
or facility records supplied on this and other forms i^'UUJ ^ - / 2 ) 

9. Specify the earliest year represented by infonnation from employee ̂ ^^^ 
knowledge supplied on this and other forms "U-u -ic,) 



FORM B: DISPOSAL SITE 1̂  IRMATiraJ I 
WASTES GE>ERATED BY THIS R'^CILITY SINCE 1950. 

L-UU-LLLU (1-3) 
(.iXJ krr USE) 

COvIPLETE THIS FORM FOR B.'ERY SITE (INCLUDLN'G THE LOCATIONoFl 
I H I S FACILITY AS ONE SI IE) USED FOR IHE DISPOSAL OF PROCESS 

Hercules Incorporated Company Name: 
Facility Name: 
Nane of Site: Back 40 
Address of Sitel West 7th St. 

Hattiesburg Plant 
Division/Subsid-iai-y 

no. street 

Hattiesburg Mississippi 39401 
city 

Name of Owner (while used by facility); 
Address: West 7th St. 

state zip code 

Hercules Incorporated 

no. 

Hattiesburq 

street 

Mississippi 
city state 

Current Owner (if different frora above): Same 
Address: 

no. street 

39401 
zip code 

city state zip code 

A A 

1. Location (1= the property on which facility is located; 2= off-site) iJj (10) 
2. Ownership at time of use (1= company ownership; 2=private but not 

conpany ownership) 3=pii)lic ownership) Lil (11) 
3. Current status (1= closed; 2= still in use; 9=dan't know) j ?| (12) 

IF CLOSED, specify year closed 19| i i (13-14) 
4. Year first used for process waste from this facility 19} ?l .'̂l (15-16) 
5. Year last used for process waste from this facility (enter "79" if 

still in use) 19t 7] 9I (17-18) 
6. Total amount of process waste from this facility disposed at site: 

USE TONS ONLY IF POSSIBLE thousand gallons I LJ_ ] I I I [ I (19-26) 
Right justify response hundred tons j \ | !3I4|7|T| (27-33) 

thousand cubic yards | | 1 1 | | I I j (34-41) 
7. Specify type(s) of disposal method(s) used at site and whether metnod 

is still in use (l=currently in use; 2=no longer in use; 3=ne'ver used; 
9=don't know) 

landfill, mixed industrial waste 
landfill, drummed waste 

nj(43) 
qj(44) 

8. 

landfill, mono indtistrial waste (TJ (42) 

UJ 
landfill, municipal refuse co-disposed ... Q j (45) 
pits/ponds/lagoons (jJ (46) 
deep well injection Q j (47) 
land farming |_3| (48) 
incineration LSI (•*9) 
treatment (eg. neutralizing) • IJJ (50) 
reprocessing/recycling L U (51J 
other (specify) ^ LiJ (52) 

Users of th i s s i t e (l=this fac i l i ty ; 2=this faci l i ty and other conpany 
fac i l i t i e s only; 3»this conpany and others; 9=don't know) \Jj (S3) 

LIST NAMES AND ADDRESSES OF OTHER KNOWN USERS BELOW 

FORM B CCiVri.MED ON SECOND PAGE liJ(80) 



-FORM B - Page 2 

Company Name: eWu He^Cles Incorporated 
Divis ion/Subs iai.ary 
Facility Name: Hattiesburg Plgrrr 

I ^^sHA^ 

Site .Name: Back 40 

3 

7-

Components (or characteristics) of process waste from this facility 
disposed at site: (l=present in waste; 2=not present in waste; 
9=don't know) 

FILL IN EVERY BLOCK SPACE 

Acid solutions, with pH<3 • . j-, „, 
pickling liquor ••'.;; ^f n / 
metal plating waste 12, Ai) 
circuit etchings ••121 (13) 
inorganic acid manufacture i ^ ̂ 4) 
organic acid manufacture I2i (15) 

Base solutions, with p H > 12 I2j (16) 
caustic soda manufacture j_2j (17) 
nylon and sijnilar polymer generation |_2j (18) 
scrubber residual L2j (19) 

Heavy metals § trace metals (bonded organically § inorganically) L2i(20) 
arsenic, selenium, antimony L2J (21) 
mercury L 2 | (22) 
•^iron, manganese, magnesium Q j (23)Tract 
"'zinc, cadmium, copper, chromium (trivalent) JTj (24)Trace 
chromium (hexavalent) jTj (25) 
lead JTj (26) 

Radioactive residues,>50pico curies/liter \7\ (27) 
uranium residuals § residuals for UF5 recycling [Tt (23) 
lathanide series elements and rare earth salts m (29) 
phosphate slag jTj (30) 
thorium ... j jTj (31) 
radium L2J (32) 
other alpha, beta § gamma emitters L2J (33) 

^Organics QJ (34) 
"pesticides § intermediates y j (35)Trsce 
herbicides § intermediates |_2j (36) 
fungicides § intermediates |_2J (37) 
rodenticides § intermediates |2j (38) 

v^logenated aliphatics Q j (39)Trace 
halogenated aromatics L2J (40) 
acrylates § latex emulsions ^iJ ('*!) 
PCB/PBB' s L2J (42) 
amides, amines, imides jTj (43)Trace 
plastizers jTj (44) 
""resins Q j (45) 
•elastomers Q j (46) 
^solvents polar (except water) \_\J (47)Trace 
carbontetrachloride [2} (48) 

. trichloroethylene |T| (49) 
•mother solvents nonpolar Q j (SO)Trace 
"Solvents halogenated aliphatic MJ (Sl)Trace 
solvents halogenated aromatic L±) ( ^ ^ 

>^oils and oil sludges LL/(^^^ 
^esters and ethers LLl (54) 
Alcohols Lb (55)Trace 
i/Ketones§ aldehydes LLl (56)Trace 
dioxins Lil (̂ 7) 

"inorganics Q j ̂ °̂< 
•/salts ili (59) 
...mercaptans l l i (̂ °< 

Misc L2J 61 
pharmaceutical wastes Î J ̂ ° l l 
paints 5 pigments W \l^\ 
catalysts (eg. vanadium, platinum, palladium) Ly ̂°.< 
asbestos Ly (°^^ 
shock sensitive wastes (eg. nitrated toluenes) iS (̂^̂  
air water reactive wastes (eg. P4, aluminum chloride) IfJ (°'J 
wastes with flash point below 100° F \Jji.o&) 

-4 121(80-) 



FORM C: HAULER INFORMAflCN 

PROVIDE A CQMPLETE LIST OF ALL FIRMS AND INDEPENDEVT CONTRACTORS, 
INCLUDING THE CCMP.AJNY .AND ITS .AFFILIATES .AND SUBSIDIARIES, USED 
TO RB10VE PROCESS WASTES FRCM THIS F.ACILITY SINCE 1950. 

Hercules Incorporated Company Name; 
Division/Subsidiary 
Facility Name: Hattiesburq Plant 

Name of Firm or Contractor Address 
ICC # 

(If Known) 

Hercules Incorporated Hattiesburg, Mississippi 

Rollings Enviromental Services Inc. Baton Rouge, LA. 

City of Hattiesburg Hattiesburg, Mississippi 

Hover Gravel Co. Hattiesburg, Mississippi 

Chem Dyne Corp. Hamilton, Ohio 



IS 





MM 



# 

HERCULES 

February 18, 1983 

Hercules Incorporated 
West 7th Street 
P.O. Box 1937 
Hattiesburg, MS 39401 
(601) 545-3450 

Mississippi Department of Natural Resources 
Bureau of Pollution Control 
Division of Solid Waste Management 
P. 0. Box 10385 
Jackson, MS 39209 

Attn: Mr. John Hernnann 

V5 ^ 

' 7 7 < ^ ^ 

<7 

Dear Mr. Herrmann: 

On January 27, 1983, we met wi th you to review our i n i t i a l n o t i f i c a t i o n of 
hazardous waste a c t i v i t y and subsequent hazardous waste permit app l i ca t ion . The 
meeting was very benef ic ia l w i th your c l a r i f i c a t i o n of several aspects of hazard
ous waste a c t i v i t y . 

In summary, we agreed that our i n i t i a l n o t i f i c a t i o n and subsequent hazardous 
waste permit appl icat ion as a storer and t reater of hazardous waste (spent su l fu r i c 
acid) was misleading. A l l of the acid is bene f i c ia l l y used for pH control during 
primary wastewater treatment and supplemented with the purchase of addi t ional fresh 
ac id . In f ac t , the spent acid does not meet any of the c r i t e r i a in part 261.2 
(de f i n i t i on of a so l id waste) and therefore we conclude i f i t is not a so l id waste 
i t i s not a hazardous waste. The "storage" tanks are only used to control optimum 
discharge of the spent ac id. As you requested, we also looked at heavy metals, 
using the EP t ox i c i t y procedure, in our impounding basin sludge (the continuous 
flowthrough basin i s for wastewater equal izat ion and pH con t ro l ) and also in the 
wastewater from the process generating the spent ac id . No levels were found any
where near the levels l i s t ed as maximum concentration of contaminants character
i s t i c of EP t o x i c i t y . Also, the only reason underground in jec t i on was marked on 
our o r ig ina l n o t i f i c a t i o n was because of sani tary septic tanks and a f te r ta lk ing 
to David Lee on February 17, 1983, we concur that underground in jec t ion should 
also be removed. Therefore, we are submitting the enclosed amended n o t i f i c a t i o n 
of hazardous waste a c t i v i t y . 

With your concurrence that the spent su l f u r i c acid i s not a hazardous waste, 
we respect fu l ly request that we be removed as a storer and t rea ter of hazardous 
waste and be l i s t ed only as a generator of hazardous waste. Although we are not 
generating any hazardous waste on a regular basis we do feel tha t in the future we 
may generate non-specific hazardous waste from non-specif ic sources on occasions 
as the resu l t of process malfunctions, contamination, e t c . , and therefore we wish 
to re ta in our EPA ID number. Please advise us on the procedure to accomplish being 
removed as a storer and t reater of hazardous waste (el iminat ing the hazardous waste 
permit appl icat ion) while re ta in ing our EPA ID number. 



-2- f 
I f I can answer any questions or be of any help, please ca l l me. 

Yours t r u l y . 

auA^7f^4-^ 
Charles S. Jordan 
Environmental Coordinator 

CSJ:ps 

Enclosure 



19 



^ 

- i r - J C : - r r - J 1- a t - i g J lC ^ g - :a r - -3E. 3 E -
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State of Mississippi 
Water Pollution Control 

ut^j 

"Tt 

h 

1 

4 

1 

« 

PERMIT 
TO DISCHARGE WASTEWATER IN ACCORDANCE WITH THE 

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM 

THIS C E R T I F I E S T H A T 
HERCULES, INC. 

Hattiesburg, Mississippi 

has been granted permission to discharge wastewater into 

Bowie River 

in accordance with effluent limitations, monitoring requirements and other conditions set 
forth in Parts I, II, and III hereof. This permit is issued in accordance with the provisions of 
the Mississippi Water Pollution Control Law (Section 49-17-1 et seq., Mississippi Code of 
1972), and the regulations and standards adopted and promulgated thereunder, and under 
authority granted pursuant to Section 402 (b) of the Federal Water Pollution Control Act. 

• 

J 

" 

tl 

MISSISSIPPI NATURAL RESOURCES PERMIT BOARD 
Original Signed By ' •• 

CHARLES H. CHISOLM 

/ * ^^ 

DIRECTOR, BUREAU OF POLLUTION CONTROL 
MISSISSIPPI DEPARTMENT OF NATURAL RESOURCES 

y 

• 

• 
Issued: September 29, 1986 

Expires: September 28, 1991 

Permit No. MS0001830 

a g . .-Tg J g J g - - a r r - 3 C E : raze: rane: • a r - a r - a g - -ag- - a g 
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« 

" 

1 

STATE OF MISSISSIPPI 
AIR POLLUTION CONTROL U 

PERMIT 
\ TO OPERATE AIR ElVIISSIONS EQUIPMENT 

„ THIS CERTIFIES THAT 

Hercules, Incorporated i 
West 7th Street 
Hattiesburg, Mississippi 

} has been granted permission to operate air emissions equipment in 
accordance with emission limitations, monitoring requirements and 
conditions set forth herein. This permit Is Issued in accordance with 

] the provisions of the Mississippi Air and Water Pollution Control Law 
(Section 49-17-1 et. seq., Mississippi Code of 1972), and the 

u regulations and standards adopted and promulgated thereunder. } 
i 

Issued this 24th, day of March. 1987 

MISSISSIPPI NATURAL RESOURCES PERMIT BOARD 

1 

4 r 
• 

DIRECTOR, BUREAU OF POLLUTION CONTROL 
i MISSISSIPPI DEPARTMENT OF NATURAL RESOURCES 

Expires ist day of April, 1990 

Permit No. 0800-00001 ' 
I 

Permit Modified: October 27, 1987, February 9, 1988, 
March 8, 1988, & May 9, 1989 

1 

1 

1 

I 
I 

r 

» » • • » » • • ' ^ - " i »iP » ^ M ^ • ' ^ ^ g ^ g -»Tg 



PART I 

Page 2 of 30 
Permit No. 0800-00001 

PART I 
GENERAL CONDITIONS 

1. All emissions authorized herein shall be consistent with the terms and 
conditions of this permit. The discharge of any air pollutant identified 
in this permit more frequently than or at a level in excess of that 
authorized shall constitute a violation of the permit. Any anticipated 
facility expansions or modifications which will result in new, different, 
or increased emission of air pollutants must be reported by submission of 
a new application. 

2. The permittee shall at all times maintain in good working order and 
operate as efficiently as possible all air pollution control facilities 
or systems installed or used by the permittee to achieve compliance with 
the terms and conditions of this permit. 

3. Solids removed in the course of control of air emissions shall be 
disposed of 1n a manner such as to prevent the solids from becoming 
windborne and to prevent the materials from entering state waters. 

4. Any diversion from or bypass of collection and control facilities Is 
prohibited except (1) where unavoidable to prevent loss of life or severe 
property damage or (11) when approved by the Mississippi Department of 
Natural Resources Permit Board. 

5. Whenever any emergency, accidental or excessive discharge of air 
contaminants occurs, the office of the Mississippi Department of Natural 
Resources Bureau of Pollution Control shall be notified immediately of 
all information concerning cause of the discharge, point of discharge, 
volume and characteristics, and whether discharge Is continuing or 
stopped. 

6. Should the Executive Director of the Mississippi Department of Natural 
Resources declare an Air Pollution Control Episode, the permittee will be 
required to operate in accordance with the permittee's previously 
approved Emissions Reduction Schedule. 

7. The permittee shall allow the Mississippi Department of Natural Resources 
Bureau of Pollution Control and the Mississippi Natural Resources Permit 
Board and/or their authorized representatives, upon the presentation of 
credentials: 

a. To enter upon the permittee's premises where an air emission source 
1s located or In which any records are required to be kept under the 
terms and conditions of this permit, and 



PART I 

Page 3 of 30 
Pennit No. 0800-00001 

b. At reasonable times to have access to and copy any records required 
to be kept under the terms and conditions of this permit; to inspect 
any monitoring equipment or monitoring method required in this 
permit; and to sample any air emission. 

8. After notice and opportunity for a hearing, this permit may be modified, 
suspended, or revoked in whole or in part during Its term for cause 
including, but not limited to: 

a. Violation of any terms or conditions of this permit. 

b. Obtaining this permit by misrepresentation or failure to disclose 
fully all relevant facts; or 

c. A change in any condition that required either a temporary or 
permanent reduction or elimination of authorized air emissions. 

9. For renewal of this permit the applicant shall make application not less 
than one-hundred eighty (180) days prior to the expiration date of the 
permit substantiated with current emissions data, test results or reports 
or other data as deemed necessary by the Mississippi Department of 
Natural Resources Permit Board. 

10. Except for data determined to be confidential under the Mississippi Air & 
Water Pollution Control Law, all reports prepared in accordance with the 
terms of this permit shall be available for public inspection at the 
offices of the Mississippi Department of Natural Resources Bureau of 
Pollution Control. 

11. The issuance of this permit does not convey any property rights in either 
real or personal property, or any exclusive privileges, nor does it 
authorize any injury to private property or any invasion of personal 
rights, nor any infringement of Federal, State or local laws or 
regulations. 

12. Nothing herein contained shall be construed as releasing the permittee 
from any liability for damage to persons or property by reason of the 
installation, maintenance, or operation of the air cleaning facility, or 
from compliance with the applicable statutes of the State, or with local 
laws, regulations, or ordinances. 

13. This permit is non-transferable. 

14. This permit is for air pollution control purposes only. 



PART II 

Page 4 of 30 
Permit No. 0800-00001 

PART II 
EMISSION LIMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning March 24, 1987, and lasting until April 1, 1990, 
the permittee is authorized to operate air emissions equipment and emit air 
contaminants from the Rosin Processing Area, Emission Point 010, consisting of 
the following: 

a) Emission Point Oil, the Mill Room. 
b) Emission Point 012, the Oil Scrubber preceded by water scrubber 

serving the extractor, the refinery, and the still house. 
c) Emission Point 013, the Oil Scrubber preceded by a water scrubber 

serving the Pexite Plant. 

Such air emissions equipment shall be operated as efficiently as possible to 
provide the maximum reduction of air contaminants. 



PART II 

Page 5 of 30 
Pennit No. 0800-00001 

PART II 
EMISSION LIMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning March 24, 1987, and lasting until April 1, 1990, 
the permittee is authorized to operate air emissions equipment and emit air 
contaminants from the Delnav Plant, Emission Point 020, consisting of the 
following: 

a) Emission Point 021, the Flare. 
b) Emission Point 022, the Limestone Tank No. 1. 
c) Emission Point 023, the Limestone Tank No. 2. 
d) Emission Point 024, the Digestion Sump Vent. 

Such air emissions equipment shall be operated as efficiently as possible to 
provide the maximum reduction of air contaminants. 



PART II 

Page 6 of 30 
Pennit No. 0800-00001 

PART II 
EMISSION LIMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning March 24, 1987, and lasting until April 1, 1990, 
the permittee is authorized to operate air emissions equipment and emit air 
contaminants from the Poly-Pale Plant, Emission Point 030, consisting of the 
following: 

a) Emission Point 031, a 1.6 MM BTU/hr McKee Boiler (Dowtherm) 
b) Emission Point 032, a 1.6 MM BTU/hr McKee Boiler (Dowtherm) 
c) Emission Point 033, the Water Scrubber Vent 
d) Emission Point 034, the Heat Treatment Vent 

Such air emissions equipment shall be operated as efficiently as possible to 
provide the maximum reduction of air contaminants. 



PART II 

Page 7 of 30 
Pennit No. 0800-00001 

PART II 
EMISSION LIMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning May 9, 1989, and lasting until April 1, 1990, the 
permittee is authorized to operate air emissions equipment and emit air 
contaminants from the Neuphor production process, including a carbon 
adsorption scrubber, Emission Point 038. 

Such air emissions equipment shall be operated as efficiently as possible to 
provide the maximum reduction of air contaminants. 
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PART II 
EMISSION LIMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning March 24, 1987, and lasting until April 1, 1990, 
the permittee is authorized to operate air emissions equipment and emit air 
contaminants from the Rosin Shed, Emission Point 040, consisting of the 
following: 

a) Emission Point 041, the Drumming Operation (no controls) 
b) Emission Point 042, the Vapor Hood Water Scrubber serving the flaking 

operation 
c) Emission Point 043, the Dust Wood Water Scrubber serving the flaking 

operation. 

Such air emissions equipment shall be operated as efficiently as possible to 
provide the maximum reduction of air contaminants. 



PART II 

Page 9 of 30 
Permit No. 0800-00001 

PART II 
EMISSION LIMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning March 24, 1987, and lasting until April 1, 1990, 
the permittee is authorized to operate air emissions equipment and emit air 
contaminants from Package Boiler No. 5, Emission Point 050. 

Such emissions shall be limited and monitored by the permittee as specified 
below: 

EMISSION LIMITATIONS 

SO2 4.8 lb/10^ BTU 

Particulate Matter 59.2 Ibs/hr 

Opacity 40% or except as provided in APC-S-1, 

MONITORING REQUIREMENTS 

SO2 See Part III, No. (1). 
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PART II 
EMISSION LIMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning February 9, 1988, and lasting until April 1, 1990, 
the permittee is authorized to operate air emissions equipment and emit air 
contaminants from the Vinsol Resins Process, Emission Point 060, consisting of 
the following: 

a) Emission Point 061, the Sealas Furnace No. 1 (process heater) 
b) Emission Point 062, the Sealas Furnace No. 2 (process heater) 
c) Emission Point 063, the Water Scrubber serving Vinsol Kettle No. 1 
d) Emission Point 064, the Water Scrubber serving Vinsol Kettle No. 2 

Such air emissions equipment shall be operated as efficiently as possible to 
provide the maximum reduction of air contaminants. 

Beginning February 9, 1988, the permittee is authorized to also manufacture 
hard resins in this process area. 
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PART II 
EMISSION LIMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning February 9, 1988, and lasting until April 1, 1990, 
the permittee Is authorized to operate air emissions equipment and emit air 
contaminants from the Truline Flaking & Packaging Area, Emission Point 070, 
consisting of the following: 

a) Emission Point 071, the Flaking Belt Vapor Hood Vent 
b) Emission Point 072, the Dracco Baghouse Model 20-S 
c) Emission Point 073, the Pangbom Baghouse Model 600 

Such air emissions equipment shall be operated as efficiently as possible to 
provide the maximum reduction of air contaminants. 

Beginning February 9, 1988, the permittee is authorized to also handle hard 
resins in this process area. 
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PART II 
EMISSION LIMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning March 24, 1987, and lasting until April 1, 1990, 
the permittee is authorized to operate air emissions equipment and emit air 
contaminants from the Hard Resins Area, Emission Point 080, consisting of the 
following: 

a) Emission Point 081, the 8.3 MM BTU/hr Struthers-Wells Dowtherm Boiler 
b) Emission Point 082, the Water Scrubber preceded by an oil scrubber 

Such air emissions equipment shall be operated as efficiently as possible to 
provide the maximum reduction of air contaminants. 
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PART II 
EMISSION LIMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning March 24, 1987, and lasting until April 1, 1990, 
the permittee is authorized to operate air emissions equipment and emit air 
contaminants from the Continuous Esterification Process Area, Emission 
Point 090, consisting of the following: 

a) Emission Point 091, the 5 MM BTU/hr Foster Wheeler Dowtherm Boiler 
b) Emission Point 092, the Continuous Esterification Unit (no controls) 

Such air emissions equipment shall be operated as efficiently as possible to 
provide the maximum reduction of air contaminants. 
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PART II 
EMISSION LIMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning March 24, 1987, and lasting until April 1, 1990, 
the permittee is authorized to operate air emissions equipment and emit air 
contaminants from the Hard Resins Flaking House, Emission Point 100, 
consisting of the following: 

a) Emission Point 101, the Bvell Norblo Dust Collector Model No. 
396-14-20. 

b) Emission Point 102, the Vapor Hood Vent Scrubber. 

Such air emissions equipment shall be operated as efficiently as possible to 
provide the maximum reduction of air contaminants. 
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PART II 
EMISSION LIMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning March 24, 1987, and lasting until April 1, 1990, 
the permittee is authorized to operate air emissions equipment and emit air 
contaminants from the Foral and Staybelite Hydrogenation Plant, Emission Point 
110, consisting of the following: 

a) Emission Point 111, the 3.3 MM BTU/hr Struthers Wells Dowtherm Boiler 
b) Emission Point 112, the Hydrogenation Process (no controls) 

Such air emissions equipment shall be operated as efficiently as possible to 
provide the maximum reduction of air contaminants. 
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PART II 
EMISSION LIMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning March 24, 1987, and lasting until April 1, 1989, 
the permittee is authorized to operate air emissions equipment and emit air 
contaminants from the Hydrogen Furnace, Emission Point 120. 

Such air emissions equipment shall be operated as efficiently as possible to 
provide the maximum reduction of air contaminants. 
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PART II 
EMISSION LIMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning March 24, 1987, and lasting until April 1, 1990, 
the permittee is authorized to operate air emissions equipment and emit air 
contaminants from the Pilot Plant Area, Emission Point 130, consisting of the 
following: 

a) Emission Point 131, the 3.3 MM BTU/hr Struthers Wells Dowtherm Boiler 
b) Emission Point 132, Vent No. 1 
c) Emission Point 133, Vent No. 2 

Such air emissions equipment shall be operated as efficiently as possible to 
provide the maximum reduction of air contaminants. 
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PART II 
EMISSION LIMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning March 24, 1987, and lasting until April 1, 1990, 
the permittee is authorized to operate air emissions equipment and emit air 
contaminants from the Resin 731 Area, Emission Point 140, with no controls. 

Such air emissions equipment shall be operated as efficiently as possible to 
provide the maximum reduction of air contaminants. 
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PART II 
EMISSION LIMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning March 24, 1987, and lasting until April 1, 1990, 
the permittee is authorized to operate air emissions equipment and emit air 
contaminants from the Stills & Dresinate Area, Emission Point 150, consisting 
of the following: 

a) Emission Point 151, the 5 MM BTU/hr Foster Wheeler Boiler (Dowtherm) 

There are to be no emissions to the atmosphere from the process. 

Such air emissions equipment shall be operated as efficiently as possible to 
provide the maximum reduction of air contaminants. 
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PART II 
EMISSION LIMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning March 24, 1987, and lasting until April 1, 1990, 
the permittee is authorized to operate air emissions equipment and emit air 
contaminants from the Kymene Plant, Emission Point 160, consisting of the 
following: 

a) Emission Point 161, the Kettle Vent Water Aspirator. 

b) Emission Point 162, the Dust Collector 

Such air emissions equipment shall be operated as efficiently as possible to 
provide the maximum reduction of air contaminants. 



PART II 

Page 21 of 30 
Pennit No. 0800-00001 

PART II 
EMISSION LIMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning March 24, 1987, and lasting until April 1, 1990, 
the permittee is authorized to operate air emissions equipment and emit air 
contaminants from the Defoamer Plant, Emission Point 170, consisting of the 
following: 

a) Emission Point 171, the Silica Drier Furnace 

b) Emission Point 172, the Dust Bag 

Such air emissions equipment shall be operated as efficiently as possible to 
provide the maximum reduction of air contaminants. 
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PART II 
EMISSION LIMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning March 24, 1987, and lasting until April 1, 1990, 
the permittee is authorized to operate air emissions equipment and emit air 
contaminants from the Rosin Amine D Plant, Emission Point 180, consisting of 
the following: 

a) Emission Point 181, the 8.3 MM BTU/hr Struthers Wells Dowtherm Boiler 
b) Emission Point 182, the Ammoniation Vent Scrubber 
c) Emission Point 183, the Amine Reactor Vent (no controls) 

Such air emissions equipment shall be operated as efficiently as possible to 
provide the maximum reduction of air contaminants. 
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PART II 
EMISSION LIMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning March 24, 1987, and lasting until April 1, 1990, 
the permittee is authorized to operate air emissions equipment and emit air 
contaminants from the Polyrad and Polyol Process Area with water scrubber. 
Emission Point 190. 

Such air emissions equipment shall be operated as efficiently as possible to 
provide the maximum reduction of air contaminants. 
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PART II 
EMISSION LIMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning March 24, 1987, and lasting until April 1, 1990, 
the permittee is authorized to operate air emissions equipment and emit air 
contaminants from the Para-Menthane Unit with no controls, Emission Point 200. 

Such air emissions equipment shall be operated as efficiently as possible to 
provide the maximum reduction of air contaminants. 
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PART II 
EMISSION LIMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning March 24, 1987, and lasting until April 1, 1990, 
the permittee is authorized to operate air emissions equipment and emit air 
contaminants from the Para-Menthane Hydroperoxide Unit Oxidizer Vent, Emission 
Point 210. 

Such air emissions equipment shall be operated as efficiently as possible to 
provide the maximum reduction of air contaminants. 
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PART II 
EMISSION LIMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning March 24, 1987, and lasting until April 1, 1990, 
the permittee is authorized to operate air emissions equipment and emit air 
contaminants from the Sulfate Turpentine Refining Unit with a water scrubber, 
Emission Point 220. 

Such air emissions equipment shall be operated as efficiently as possible to 
provide the maximum reduction of air contaminants. 
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PART II 
EMISSION LIMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning March 24, 1987, and lasting until April 1, 1990, 
the permittee is authorized to operate air emissions equipment and emit air 
contaminants from Carbon Regeneration Furnace with Scrubber, Emission 
Point 230. 

Such air emissions equipment shall be operated as efficiently as possible to 
provide the maximum reduction of air contaminants. 
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PART II 
EMISSION LIMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning March 24, 1987, and lasting until April 1, 1990, 
the permittee is authorized to operate air emissions equipment and emit air 
contaminants from the 65 MM BTU/hr Murray MCF 3 Series 59 boiler (Package 
Boiler No. 6), Emission Point 240. 

Such emissions shall be limited and monitored by the permittee as specified 
below: 

EMISSION LIMITATIONS 

Particu 

SOj 

Opacity 

SO, 

late Matter 0.44 Ib/MM BTU 

59.3 TPY and 4.8 Ib/MM BTU 

40% 

MONITORING REQUIREMENTS 

See Part III, Part 5 
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PART III 
OTHER REQUIREMENTS 

(1) For Emission Point 050, the following condition shall apply: 

By this condition the stated facility is allowed sulfur dioxide emissions 
exceeding those emitted by the facility in 1970. This condition is 
authorized by the Bureau until August 1, 1987 

Operation of this facility at higher sulfur dioxide emission levels than 
in 1970 after August 1, 1987, 1s not allowed unless and until subsequent 
and additional Bureau authorization is given. 

Attendant to the authorization stated above, this facility shall make 
written quarterly reports to the Bureau with the first report to be made 
ninety (90) days after the natural gas curtailment begins or at the time 
of reapplIcation for Permit to Operate, whichever comes first. The 
reports shall state density, hating value, daily usage (pounds/day), date 
of use and sulfur content of any and all fuels which exceed 2.2 percent 
sulfur by weight. 

(2) For Emission Point 060, the following additional condition will also 
apply: 

Records of the operation of the facility must be kept and must show the 
duration of operation (time and dates) and amount of material processed. 
These records shall be made available to the Mississippi Bureau of 
Pollution Control upon request. 

(3) For Emission Point 130, the following condition shall apply. 

Since this unit is used for experimental purposes and emissions may 
change depending on the conditions of the experiments, semi-annual 
reports shall be made to the Mississippi Bureau of Pollution Control 
explaining all work done including, as a minimum, the duration of tests, 
types of raw materials used and products produced, and an assessment of 
emissions caused. 

(4) For Emission Point 230, the following condition shall apply: 

If the scrubber should fall or its effectiveness be reduced, the 
permittee shall notify the Bureau immediately by phone and follow-up with 
a letter. The information reported shall Include the nature of the 
failure, time of, estimated repair time, and action taken to preclude a 
recurrence. 
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PART III 
OTHER REQUIREMENTS 

(5) For Emission Point 240, the following condition shall apply: 

The permittee is limited to a usage of 260,925 gallons/calendar year of 
No. 6 fuel oil with sulfur content not to exceed 2.9%. A quarterly 
report shall be submitted detailing the amount of fuel oil used and the 
fuel oil characteristics. The report shall be postmarked by the 30th day 
of the month following the end of the calendar quarter. 

(6) The following process areas are assigned Emission Point designations for 
record keeping purposes. However, all of the following are closed 
processes, and there should be no emissions from any of them. 

Emission Point No. Description 

152 Stills & Dresinate Area 
250 Para-Cymene Unit 
260 Synthetic Pine Oil Facility 
270 Paracol Plant 

(7) For all Emission Points, the following additional condition shall apply: 

Good housekeeping shall be maintained to prevent fugitive emissions. 
Should fugitive emissions become excessive as determined by Bureau 
inspection or by complaints, additional control measures may be required. 

(8) By June 1, 1988, the permittee shall submit current emissions data for 
each emission point using the Bureau-approved plan and current storage 
tank data forms for each storage tank. 

SR:358 
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II. 

III. 

IV. 
V. 

BUREAU OF POLLUTION CONTROL 
SAMPLE REQUEST FORM Lab Bench No, 374 

GENERAL INFORMATION: Facility Name 
County Code Forrest 
Discharge No. • 

Hercules 
NPDES Permit No. 

( ) Composite (Flow ) 

Sample Point Identification 
Requested By John Herrmann 
Type of Sample: Grab 
SAMPLE IDENTIFICATION: 
Environment Condition Overcast and COOl 
Where Taken 

Type. 
Grab 

South gw monitoring well 
Date Requested 

Data To 
(Time ) Other ( ) 

Sam Mabrv 

South well located near neutral impoimrlinenf 
Collected By John Herrmann 

Grab 
Gr&b. 

1. 
2. 
3. 
4. 
5. 
FIELD: 
Analysis 
pH 
D.O. 
Temperature 
Residual Chlorine 
Flow 
TRANSPORTATION OF SAMPLE 

Parameters 
EPT-Hex. Cri 
F.PT-All Other F.PT Metal.s 
Phenol 

Preservative 
Hnnl 40r 
5 ml HNO^ 
•S ml HoSO, 

Date 

5-25-83 

Time 
inn 
100 

5-25-85 100 

Computer Code 
(000400) 
(000300) 
(000010) 
(050060) 
(074060) 
Bus ( ) 

Request 
( ) 
( ) 
( ) 
( ) 
( ) 

Results Analyst Date 

RO Vehicle ( ) 
LABORATORY; Received By DeJonnette King 
Recorded By 

Other 
Date 

( ) 
3-23-83 Time 1545 

Dorothy Lewis Date Sent to State Office î--:̂i-8? 

Analysis 
BOD 
COD 
TOC 
Suspended Solids 
TKN 
Ammonia-N 
Fecal Coliform(l) 
Fecal Coliform(2) 
Total Phosphorus 
Oil and Grease(l) 
Oil and Grease(2) 
Chlorides 
Phenol 
Total Chromium 
Hex. Chromium 
Zinc 
Copper 
Lead 
Cyanide 
Cadmium 
Arsenic 
Barium 
Mercurv 

Computer 
Code 

(000310) 
(000340) 
(000680) 
(099000) 
(000625) 
(000610) 
(074055) 
(074055) 
(000665) 
(000550) 
(000550) 
(099016) 
(032730) 
(001034) 
(001032) 
(001092) 
(001042) 
(017501) 
(000722) 

Result 

Silver 

mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 

colonies/100 ml 
colonies/100 ml 

mg/l 
mg/l 
mg/l 
mg/l 

<.10 
^ 0.01 
<.05 

mg/l 
mg/l 
mg/l 
mg/l 
mg/l 

< 0.10 mg/l 
mg/l 

< .01 
< 10 
<::i.o 
SO.'^O 
<0.01 

mg/l 
us/1 
me/1 
udAL 
msAl 

Analyst 
Date 

Measured 

DK 
MDP 
DK 

Request 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
()0 
(X) 
( ^ 
( ) 
( ) 
(X) 
( ) 
(X) 
(X) 
(X) 
(X) 
(X) 
( 
( 
( 
( 

Remarks These'are groundwater samples; low concentrations results should be reported in paTTs 
per billion Selenium results will follow when completed. 

*Date of Test Initiation 

MDP 

MDP 
MDP 
MDP 

3-24-85 
i|-l8̂ -83 
3-24-83 

4-27- -H3 

4-iB-i-B3 
4-27-̂ '3 

MDP 
MDP 4-28-8'-3 
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A 
BUREAU OF POLLUTION CONTROL 

SAMPLE REQUEST FORM 

r 
Lab Bench No, j/J 

GENERAL INFORMATION: Facility Name Hercules 

County Code Forrest 
Discharge No. • 

NPDES Permit No. 
Date Requested 

Sample Point Identification 
Requested By .John Hernnann 

North g.w. monitoring well 

Type of Sample: Grab ( ) Composite (Flow ) 
SAMPLE IDENTIFICATION: 

ripar .gnd r^)n^ 

Data To 
(Time ) Other ( 

Sam Mabrv 
) 

Environment Condition 

Where Taken 
Type 

Grab 

North well npar glnrlgp pitg 
Collected By John Herrmann 

Parameters 

Gr&b 
• Grab 

1 

2 

3 
4 
5. 
FIELD: 
Analysis 
pH 
D.O. 
Temperature 
Residual Chlorine 
Flow 
TRANSPORTATION OF SAMPLE: 
LABORATORY: Received By 
Recorded By 

EPT-Hex. Cr. 
FPT-All other F.PT Metals 

Pheno] 

Preservative 
Cool 4°C 
5 ml HNO3 
•S ml H.Sti, 

Date 
3-22-85 

Time 
1100 

3-22-83 1100 
3-22-83 1100 

Computer Code 
(000400) 
(000300) 
(000010) 
(050060) 
(074060) 
Bus ( ) 

Request Results Analyst Date 

RO Vehicle ( ) 

np.TnnnpttP ICing 

Other ( ) 
Date 

Computer 
Analysis Code 
BOD (000310) 
COD (000340) 
TOC (000680) 
Suspended Solids (099000) 
TKN (000625) 
Ammonia-N (000610) 
Fecal Coliform(l) (074055) 
Fecal Coliform(2) (074055) 
Total Phosphorus (000665) 
Oil and Grease(l) (000550) 
Oil and Grease(2) (000550) 
Chlorides (099016) 
Phenol (032730) 
Total Chromium (001034) 
Hex. Chromium (001032) 
Zinc (001092) 
Copper (001042) 
Lead (017501) 
Cyanide (000722) 

Cadmium 
Arsenic '. 

Dnrnthy Lewis 
3-23-85 Time 1545 

Date Sent to State Office 3-31-83 

Request Result Analyst 
Date 

Measured 

CX 

Rarium 
Mercury 
Silver 
Selenium 

>? 

^ 

mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 

colonies/100 ml 
colonies/100 ml 

mg/l 
mg/l 
mg/l 
mg/l 

<.in 
^0.01 

mg/l 
mg/l 
mg/l 

c-.nt; mg/l 
mg/l 

<-n.io mg/l 
mg/l 

<.m 
^in 
^1.0 
<0.50 
*^0.01 

mg/l 
ug/l 
me/1 
ue/1 
me/1 

DK 
MDP 

DK 

ME. 

JOE-
MDP 
MDP 
MDP 

3-24r83 
4-18-83 

5-24-83 

4-27-83 

4-1S-83 
4-19-83 
4-25-83. 
5-4-83 

MDP 4-28-83 

Remarks These are groundwater samples; concentrations should be in the parts per billion'range 
^̂ eleniiim rpsiilt^ TAflll follow v<hon oompleted 
*Date of Test Initiation 



BUREAU OF POLLUTION CONTROL 
SAMPLE REQUEST FORM Lab Bench No. 

GENERAL INFORMATION: Facility Name 

County Code TAc>fij€F^~f 
D i s c h a r g e No. 

/hrii-cocGs 
NPDES Permi t No. 

Sample P o i n t I d e n t i f i c a t i o n A \ A Q / L T / 7 
Reques ted By J ^ ^ ^ 

II. 
Type of Sample: Grab 
SAMPLE IDENTIFICATION: 
Environment Condition 
Where Taken jUbtLTlJ 

:ion _ 6>. U 
Date Reques t ed 

/^QA/iTO/f/AJf^ kA STTyL . 

M l i ^ ^ 
(y.) Composite (Flow ) 

Data To SA-*y 
(Time ) Other ( ) 

>^/»^^V -

c^o&/yL.^ Cb o c 
(7>G-C^ — /UG/llZ_ S L U Q C J ^ 

C o l l e c t e d By ( T ^ j f J 
F I T S 

//c. '/U»4/h^Aj 

/7-/S.P,(\ 

g<^fc) 

III 

Parameters Preservative 

^ p r -flu, orifet ^ • , 
r=Pr Hert4L^ S'^^J HhJQii 

5-^/ HtS<P^ 
3S L..-

- 3 / - L Z -

FIELD: 
Analysis 
pH 
D.O. 
Temperature 
Residual Chlorine 
Flow 

IV. TRANSPORTATION OF SAMPLE: 
V 

Com.puter Code 
(000400) 
(000300) 
(000010) 
(050060) 
(074060) 

( ) 

Request Results 

LABORATORY; 
Recorded By 

Analysis 
BOD 
COD 
TOC 
Suspended Solids 
TKN 
Ammonia-N 
Fecal Coliform(l) 
Fecal Collform(2) (074055) 
Total Phosphorus (000665) 
Oil and Grease(l) (000550) 
Oil and Grease(2) (000550) 

A n a l y s t 

Time 
Af'Oo 

J l - O O c 
//•^tM?< 

D a t e 

Rece-ive^^By 

— c T / O ' e Sen t t o S t a t e O f f i c e . T - A A - d ' T A 

(000310) 
(000340) 
(000680) 
(099000) 
(000625) 
(000610) 
(074055) 

Chlorides 
Phenol 
Total Chromium 
Hex. Chromium 
Zinc 
Copper 
Lead 
Cyanide 

( /< yi/M.U<..n.^ , 

(099016) 
(032730) 
(001034) 
(001032) 
(001092) 
(001042) 
(017501) 
(000722) 

A r.\*jor«. 

0< 

A. a ^ i ^«>*^ 

M yp fc iAT ̂ -
i r . l o O l U.<->^ 

• S . \ v e - f -

A. 

cx: 

Y 

j i i / i 
A n a l y s t 

Date 
Measured 

mg/l 
mg/l 
mg/l 
mg/l 

m; £A 
colonies/100 ml 
colonies/100 ml 

mg/l 
mg/ l 
mg/ l 

A i l O 
mg/ l 

< n.tT, [ 
mg/ l AJ<^ 
mg/l rr\Cf 

^ ' O A f 
mg/l 
mg / l 

^ T T T L T 
mg/ l SK. 
ng/i 

<T^L 
mg/l 

^>fr r 

< /O 

<. i.O. 
< Or 7(^ 

hĵ  f 
tnAy w^ 

< ^ - Q / 
• ^ 

WJ^ 

3 -Z^-i'J 

Remarks T r t / £ S £ ^ / ^ i t e G'/(.00*Jan//9'T6-e^ ^/^/J/flfA) ' CoK>CEiJT<.ifriO>y5^ 

*Date of T e s t I n i t i a t i o n 
T H ^ P / ^ ^ r J P € t . 7 2 , / t u o A j / A I A / J G ^ . .^'1y_A7.'/^yy... 

^ 

file:///ve-f


II. 

III. 

IV. 
V. 

BUREAU OF POLLUTION CONTROL^' 
SAMPLE REQUEST FORM Lab Bench No. 572 

I.-GENERAL INFORMATION: Facility Name 

Forrest 
Hercules 

County Code 
Discharge No. 
Sample Point Identification 
Requested By John Herrmann 

NPDES Permit No. 
Date Requested 

Sludge pit 

Type of Sample: Grab ( ) Composite (Flow ) (Time 
SA>tPLE IDENTIFICATION; 
Environment Condition Overcast and COOl 
Where Taken 

Type 
1. Grab/Composite EPT rextractionl 

Data To 
) Oth er ( ) 

Sam Mahrv 

Collected By John Herrmann 
Sludge pit adjacent to road 

Parameters Preservative 
NA 

2. 

3. )7)TTTTITTT)T1 
4. 
5. 
FIELD: 
Analysis 
pH 
D.O. 
Temperature 
Residual Chlorine 
Flow 
TRANSPORTATION OF SAMPLE: 
LABORATORY; Received By _ 
Recorded By 

All F.PT Metals 

Computer Code 
(000400) 
(000300) 
(000010) 
(050060) 
(074060) 
Bus ( ) 

Date 
3-25-83 

Time 
130 

Request Results Analyst Date 

Dnrnthy LRwis 

RO Vehicle 

iing 

( ) Other ( 
Date 

Date Sent to 

) 
3-23-8.3 Time 154^ 

State Office 5-31-83 

Analysis 
BOD 
COD 
TOC 
Suspended Solids 
TKN 
Ammonia-N 
Fecal Coliform(l) 
Fecal Coliform(2) 
Total Phosphorus 
Oil and Grease(l) 
Oil and Grease(2) 
Chlorides 
Phenol 
Total Chromium 
Hex. Chromium 
Zinc 
Copper 
Lead 
Cyanide 

Barium 

AlSfiOifi 
Cadmium 
Mercury 
Selenium 

Computer 
Code 

(000310) 
(000340) 
(000680) 
(099000) 
(000625) 
(000610) 
(074055) 
(074055) 
(000665) 
(000550) 
(000550) 
(099016) 
(032730) 
(001034) 
(001032) 
(001092) 
(001042) 
(017501) 
(000722) 

Request 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
<X) 

( ) 
( ) 
( ) 
(X) 

( ) 
k) 
(X) 
OC) 
(X) 
OC) 
( ) 
( ) 
( ) 
( ) 
( ) 

Result Analyst 
Date 

Measured 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 

colonies 
colonies 

3/100 ml 
5/100 ml 

mg/l 
mg/l 
mg/l 
mg/l 
mg/l 

.02 mg/l 
mg/l 
mg/l 
mg/l 

<0.10 mg/l 
mg/l 

< i,n 
?q.1 

< 0.01 
<=r-0.50 
< 0.01 

mr^l 
ii£/l 
me/1 
ue/1 
me/1 

m? 

MDP 

MDP 
MDP 
MDP 
MDP 

4-?7^'a3 

4-27- B3 

4-2q-n3 
4-1 a -a^ 
4-27-8.3 
4-2Q-83' 

MDP 4-28-83 

Remarks Analysis for purpo.se of determining whether harardnii'; -̂ ee 261.24 fnr limit.s. 
Sei enlum results will follow when complete' 
*Date of Test Initiation 

http://purpo.se


J BUREAU OF POLLUTION CONTROL 
SAMPLE REQUEST FORM 

r\. 
Lab Bench No. 2̂1. 

II. 

III. 

GENERAL INFORMATION: Facility Name 
County Code Forrest 
Discharge No. 

Hercules 
NPDES Permit No. 

Date Requested 
Sample Point Identification 
Requested By John Herrmann 
Type of Sample 

Ash from boiler 

Composite (Flow ) Grab ( ) 
SAMPLE IDENTIFICATION: 
Environment Condition Overcast and cool 
Where Taken North end of â h pile 

Data To 
(Time ) Other 

Sam Mabrv 
( ) 

Collected By John Herrmann 

Type 
Grab/composite 

Parameters 
1, 
2, 
3. 
4, 
5. 
FIELD: 
Analysis 

EPT fextractionl 
All EPT Metals 

Preservative 
NA 

Date 
3-23-83 

Time 
130 

pH 
D.O. 
Temperature 
Residual Chlorine 
Flow 

IV. TRANSPORTATION OF SAMPLE 

Com.puter Code 
(000400) 
(000300) 
(000010) 
(050060) 
(074060) 
Bus ( ) 

Request 
( ) 
( ) 
( ) 
( ) 
( ) 

Results Analyst Date 

RO Vehicle ( ) 
V. LABORATORY; Received By DeJonnette King 

Other ( ) 
Date 3-25-85 i.ime T s ^ 

Recorded By Dorothy Lewis Date Sent to State Office 

Analysis 
BOD 
COD 
TOC 
Suspended Solids 
TKN 
Ammonia-N 
Fecal Coliform(l) 
Fecal Coliform(2) 
To.tal Phosphorus 
Oil and Grease(l) 
Oil and Grease(2) 
Chlorides 
Phenol 
Total Chromium 
Hex. Chromium 
Zinc 
Copper 
Lead 
Cyanide 
Barium 
Arsenic 
Cadmium 
Mercury 

Computer 
Code 

(000310) 
(000340) 
(000680) 
(099000) 
(000625) 
(000610) 
(074055) 
(074055) 
(000665) 
(000550) 
(000550) 
(099016) 
(032730) 
(001034) 
(001032) 
(001092) 
(001042) 
(017501) 
(000722) 

5-.31-83 

Request Result 

(X 

Silver 
Selenium 

mg/l 
Analyst 

Date 
Measured 

mg/l 
mg/l 
mg/l 
mg/l 
mg/l 

colonies 5/100 ml 
colonies/100 ml 

mg/l 
mg/l 
mg/l 
mg/l 
mg/l 

n.o8 mg/l 
mg/l 
mg/l 
mg/l 

y ^ . ^ ^ mg/l 
mg/l 

^i.n 
^ in.q 
< 0.01 
< 0.50 
< 0.01 

mg/l 
mg/T 
mg/l 
ueA 
riK/l 

MDP 

rcp 

yms_ 
Wi? 
MDP 
MDP 
MDP 

4-?7-8^ 

4-27-83 

4-2S-B? 
4-18-8? 
4-27-83 
4-29-83 
4-28-83 

Remarks Analysis for determining whether hazardous see 261.24 for limits. 
Selenium results will follow when completed 

*Date of Test Initiation 
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« 

August 25. 1981 

Mr. Charles Jordan 
Hercules, Incorporated 
P. 0. Box 1937 
Hattiesburg. MS 39401 

Dear Mr. Jordan: 

Enclosed Is a copy of the laboratory report concerning the waste 
aamplaa collected at your facility on July 9, 1981. 

If you should have any questions regarding this matter, please 
contact me. 

Sincerely yours, 

Jiin Hardage, Chemist 

Division of Solid Waste Management 

JH/dm 

Bnclosure 

' ' • 1 . 



0 ENVIRONMENTAL PROTECTION SYSTEMS, INC. 
P O Bo« 1519 

2206 Ola MoCile Hwy. 
Pascagoula. Ms 39567 

601,762 *e42 

P O Bo« 20382 
106 UDIon [> 

JacKson. Ms 39209 
601/922 8242 

| | | H | B M H | . •^•-'^n'^PlilS^MBB^!^ijP^^^i^^^S^?^ii^^ 

Client 

Location 
1 Date 

Invoice No. -

M i s s i s s i p p i S t a t e Boa rd o f H e a l t h 
J a c k s o n , M i s s i s s i p p i 
8 / 4 / 8 1 

,=5980 

pTj^^T^j^^^^JBglSBMa 

Date Collected 
Date Received 
Date Analyzed 

^S 
By C l i e n t 

7 / 1 0 / 8 1 
7 / 1 0 / 8 1 

6 / 1 0 

81072350 - H-OOl 
81072351 - H-OOl 
81072352 - H-OOl 
81072353 - H-002 

#ANAl!>^ES f*^aSlDENTIFICATION tJUMBER?®^^^^-
vi/^i -;rt.i,;ii;-..,.Cr:, 

-Arsenic, Total, ppm <0.02 

2351 2352 2353 

0.03 

Barium, Total, ppm 0.10 0.07 

Cadmium, Total, ppm 0.09 <0.01 

Chromium, Total, ppm <0.01 cO.Ol 

Chromium. Hexavalent« ppm <0.005 <0.005 

Lead. Total, ppm <0.001 0.087 

Mercurv, Total> ppm <0.002 <0.002 

Selenium, Total, ppm <0.01 <0.01 

Silver, Total, ppm 0.17 <0.01 

Oil and Grease, Total 
Recoverable, ppm 103 

Delnav, ppm <0.10 

•-.'rr- - - i ' . ^ — - : . : • -,:—.- -..s.-ir-nfu-../-

Analyses conducted in accordance with 40 CFR, Part 261, May., 1980, Test Methods for 
Evaluating Solid Waste. Analyzed by GC/MS. 

m 

»Afe*''î tSLiStaSi -,t ip^y^7k7^-7^^*7^'^: i^.st^ 
- - - i~1 ••,--"1 "ilir " I i l i Ti l •i i j j 'nwji i i TnnTWimra 

Laboratory Services 



ENVIRONMENTAL PROTECTION SYSTEMS, INC. 
PO Box 1519 

2206 Old Mobile H«y 
Pa5C»aool«. Ms 39567 

601.762 4842 

PO Bo» 20382 
106 Upton Or 

JacKson. Ms 39209 
6011922-8242 

- • - • - • , - " V -

Ciien 
Loca 
Date 

7)M 
t 
tion _ 

Invoice No. 

i;.;,; ,̂̂^̂̂  
M i s s i s s i p p i S t a t e Board of H e a l t h 
J a c k s o n , M i s s i s s i p p i DatP Cnliprtori 
S / ^ / 8 1 Q^lp Rerpived 
•̂ QSn Date Anaiyyprt 

- ^ - . 1 . '.'ii,-. 

; :M7¥ 1 

By C l i e n t 
7 / 1 0 / 8 1 
7 / 1 0 / 8 1 

7 /10 

81072354 - H-002 

^NAl ! rSES 
y^^^DENTIFiCATIONlNUMBER^^ ti*-i?-H3S:r!* 

2354 

Delnav. ppm 1- <0.10 

^^^OMMENXS m. 1 



U.S. ENV..<ONMENTAL PROTECTION MGENCY 

SURVEILLANCE AND ANALYSIS DIVISION 
REGION i s : 

ni<;rHARr,FR 
AnnnF<;<: .. 

CC^KTi i rT 

SAMPLING STATION NO. ~' 
« ; A M P | INT. I OCATION 

. . . . .• • . . x ; . - . . •• 

ATHENS .GEORGIA 

-

• ' . . . , • - . • • . ' 

• - - " - { , : . ' ' f~ 

SAMPLE AND WASTE FLOW INFORMATION 

n. SAMPLE D MUN. D IND. D INF. D EFF: D 
SAMPLER D E P A D DISCHARGED Q MAN. D AUTO. O TYPE _ 

FLOW D EPA D DISCHARGER D AVG- D INST. D EST D 
COMPUTED FROM 

HR. COMR A T . MIN. INTERVALS D FLOW PRO. 

EQUIP. 

SAMPLE COLLECTION 

SAD NO. 
DATE 
TIME 
FLOW ( ) l l 
TEMPERATURE "C 
oH 
TOT Clz RES.mq/1 

SAMPLE CODE 
SAMPLED BY (Siq) 
SEALED BY (S ia) 
DATE AND TIME 

COMPOSITE 

/ 
/ 

mmrfi 
' i ' \ ' . y>i . ' ,-<. t . - . r r - . , . 

1 

GRAB SAMPLES 

'.' ;/(= / 
/ j - O 

--, t- i. -r^A 
. J - - t S i - . - ' 

i ' - . i \ r.. -.,.., 

-/9/B) ! 
LL Use Ava. Flow for Composites and Inst. Flow for Grabs i l Circl 

-

I'mPi.l tdbllS— 
BACTERIAL n 
BOD COD TOC 1 
CYANIDE 2 
METALS ?< 
H . P /^ 

ORGp OBG. PEST 5 
PHENOLS 6 
SOLIDS 7 

8 

? 
A 

B 
PRESERVED P 

SAMPLE CUSTODY AND 

SAMPLES RELEASED TO (SIG) OR SHIPPED VIA DATE 

SHIPPING INFORMATION 
TIME NO. qONT 

V 
NO CART RECEIPT NO. 

REMARKS ANO SKETCHES 

I . '^i Ui7^^S '^^^.VAV 

^ a p o 1980- 040-10a / ' laaa. REOION NO. 4 



• « • v'"'"jWa)'k ittttf-a.r.-'-r- y •iwri-tafe'--'^ - - - - ^ 

U.S. ENV.reONMENTAL PROTECTION^GENCY 

SURVEILLANCE AND ANALYSIS DIVISION 
REGION I3C 

DISCHARGER 

A n n R F < ; < ; 

w ' » , 

- - — _ ' • 

r O N T A C T 

SAMPLING STATION NO. -

S/\MPLING LOCATION 

/-i " 

: y ' 

ATHENS .GEORGIA 

r. ? . 
y < , < , - y , ' J . 

SAMPLE AND WASTE FLOW INFORMATION 

EJ. S A M P L E D MUN. Q IND. n INF. D EFF. D 

S A M P L E R D'EPA D DISCHARGER C J ' M A N . D AUTO. D TYPE _ 

FLOW D EPA D DISCHARGER D AVG- D INST. D EST D 

COMPUTED FROM 

HR. COMR AT. MIN. INTERVALS D FLOW PRO. 

EQUIP. 

SAD NO. 
DATE 
TIME 
FLOW ( ) l l 
TEMPERATURE "C 
oH 
TOT Cl2 RES.mg/ l 

SAMPLE COOE 

SAMPLED BY (Sig) 
SEALED BY (Sia) 
DATE AND TIME 

COMPOSITE 

/ 
/ 

SAMPLE COLLECTION 
GRAB SAMPLES 

7 ••-••.. - f 

y o L J 

S e t T-^-r 

/ « - L i \ . - ~ v 
M ^ A ,KiKuy 

7 / 9 / 6 / /'-/."..t 
LL Use AvQ. Flow for Comoosites and Inst. Flow for Grabs ^ Circl . 

§AMf»Le eiJBE i4 
BACTERIAL 0 
BOD. COD. TOC 1 

CYANIDE 
METALS 
N.P 
ORG. 0 8 6 . PEST 
PHENOLS 
SOLIDS 

^ 

a 
^ 
5 
6 
7 
8 

^ 
A 

R 
PRESERVED _P 

SAMPLE CUSTODY AND 
SAMPLES RELEASED TO (SIG) OR SHIPPED VIA DATE 

SHIPPING INFORMATION 
TIME NO. CONT 

7 -

NO CART RECEIPT NO. 

REMARKS AND SKETCHES - j ^ . i ^ i yc.e. SFrf-'-f-

) a^ f ~i/.Hss 

1 Q + CrLAS^bi 

oCiiyif \^ 

^̂  • ^ 2 J = r ' 

Apr'. i ,-Cn.i J(Ji^'Hi'<5 

ktlTtfi / ^ D 

* o PC i«80 -e40- i *a / ' loaa. KCOION NO. * 



SOLID WASTE MANAGEMENT BRANCH A C T I V I T ^ ^ S FORM 

FACILITY NAME: M P.S (v.ui/'?.o.. S ^ n / ^ . 

F A C I L I T Y ADDRESS: J A A ^ J "l 4 . t i l < ? p ( 

FACILITY LOCATION: IV, >k,>sK^u.^ ./ViS 

PACILITY CONTACT: ^^^„ / : ^ ^ ^ i ^ . ^ ^ . j , ^ ^ PHONE NO: 7 ^ - 7 ^ 3^'CO 

.•'n\.Q_.7^ />7-iy. jA7.c J.AyA.-\S- CMCfitT^-./Aeyix ,,t-/.^ua,ii. ic p7vî fACL>a.-[//̂ \A7t'-̂  

a & c f c - v ^ Ki^'^ 7o xTJy- 7iP.^.^t OAUI iJ''- '̂̂ '(r '̂i^u.i'̂ ^. 

Sig^^^f^^ln^ ector 

FACILITY ID NUMBER 
Mi<.i j ) lo lol6 ll l^l-ZiolgTTT 

DATE 

o'7 io'? ig~n~f 
INSPECTOR (Single letter code) 
1-̂  1 0 l(<̂  1 U m^.K \<oPAî  -^f / \ tM^/ /s Ub 

fi TYPE A C T I V I T Y ( E n t e r c o d e c s ) ) 

^ ' o i • I ' i ' I 
CI - c o m p l i a n c e i n s p e c t i o n TO 
FO - f o l l o w - u p i n s p e c t i o n MO 
CO - c o m p l a i n t i n v e s t i g a t i o n TA 
IS - i n t e r i m s t a t u s i n s p e c t i o n SR 
S I - s i t e i n v e s t i g a t i o n OR 
GB - g e o l o g i c a l bor ing "̂  

t r a i n i n g o p e r a t o r 
mon i to r i ng 
t e c h n i c a l a s s i s t a n c e 
s p e c i a l r e q u e s t 
o t h e r ( s p e c i f y ) 

TYPE FACILITY (Enter code ( s ) ) 

GN - gene ra to r 
TR - t r e a t e r 
TP - t r a n s p o r t e r 
SS - s to rage ( shor t - t e rm) 
SL - s to rage ( long- term) 
LF - l a n d f i l l 
SF - s a n i t a r y l a n d f i l l 
OD - open dvimp 

LM - landfarm 
LO - lagoon (impoundment) 
UI - UIC 
IN - i n c i n e r a t o r 
PF - p r o c e s s i n g f a c i l i t y 
TS - t r a n s f e r s t a t i o n 
OR - o t h e r ( spec i fy ) 

VIOLATIONS 
Section No. 



u . s . EN\'IRO^i^tE^^^AL PROTECTIo^i AGEIVCY 
REGION IV 

RECEIPT FOR SAMPLES 

Tlie samples described below were collected in connection with the administration and 
enforceuient of the: 

( \ ) Resource Conservation and Recovery Act (P.CRA) ^2 U.S.C. §6901, et seq., 
specifically Section 3007 of RCP^, 42 U.S.C. §6927. 

( ) Toxic Substances Control Act (TSCA) 15 U.S.C. §2601, et seq., specifically 
Section 11 of TSQ\, 15 U.S.C. §2610. 

Inspector Name: 
CoTjLdCrJL Sry?7AcAA / f o / ^ ^ ^rTTCKjS^ (^/^ 

Inspector Address 

yJ 7^* S/C44.A A/nTTl4rszu/z^ Ai<> 
Firm Address; Name of Firm: 

(TTIC/^'C/J^/L 6/vA//y/e^^ 
Firm OviTner, Operator or Agent: T i t l e : 

l l i l l l l l l l l l l l l l l l l i l l i l l l i i l i i i l l i i l . i l i i i i i l i i i i i i l i l l l l l l i l l l i n i l l l l III l i i l l l 111 
II I I I III I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I ! I I I I 
S/̂ MPLE 
î ]lJ>IBER 

COLLECTED 
DATE iTIME 

SAMPLE TYPE 
WATER SOIL OTHER 

DOPE 
OFFERED 

QKZ7. SAMPLliS 
ACCEPTED REJECTED 

SAI-IPLE LOCATION 
ON-SITE OFF-SITE 

H-oo^ 7O,/B i ^ 3 0 X 
H-ooz 7/9/S\ I'^oO /^ X X 

IIIIIIIIIIIIII[ i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i7i i i I I IIIIIIIII II IIIIIIIIIIIIIIIIII 
11111111 n 11111111111NI n 111111111111111111 I.l IIII111111111II11111111111111111II111 
Receipt for the sample(s) described 
above is hereby acknowledged; 

signature of Inspectior 

Receipt/Rejection of Duplicate or Split 
Sampies is hereby acknowledged: 

7A> 
Signature of Firm OiTnepy 

T i t l e TTt l i 

II l l l l l t l l l l I l l l l l l l I II I I I I I I I I I l i i l l l l i l l l i IIII n i l un t i l III t l l I I I I I I I I III l l l l l l f 
i i i i i i i i i i i n i i i i f i i i i i i i i n i i n i n i i i i i i i i i n n i i n i i i i i n i i n n i i i n i i i i i i i i n i i i 

ADDITIONAL CCxV-E^rrS 
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READ 3 

Cadmium; CASRN 744 0-43-9 (12/0 1/89) 

Health risk a s s e s s m e n t information on a chemical i's included in IRIS only 
after a co m p r e h e n s i v e review of chronic toxicity data by work groups composed 
of U.S. EPA sci e n t i s t s from several Program O f f i c e s . The summaries presented 
in Sections I and II represent a c o n s e n s u s reached in the review p r o c e s s . The 
other sections contain U.S. EPA information which is specific to a particular 
EPA pi'ogram and has been subject to review p r o c e d u r e s prescribed by that 
Program O f f i c e . The i-egul atory a c t i o n s in Section IV may not be based on the 
most current risk a s s e s s m e n t , oi" may be based on a c u r r e n t , but unreviewed, 
risk a s s e s s m e n t , and may take into account factors other than health effects 
(e.g., treatment t e c h n o l o g y ) . When considering the use of regulatory action 
data for a particular s i t u a t i o n , note the date of the regulatory a c t i o n , the 
date of the most recent risk a s s e s s m e n t relating to that a c t i o n , and whether 
technological factors were c o n s i d e r e d . Background information and e x p l a n 
ations of the methods used to derive the values given in IRIS -are provided in 
t h e f i v e B a c k g r' o u n d Doc u me n t s in S e i- vice Code 5 , w hich c o i" i- e s p o ii d to Sectio n s 
I through V of the chemical f i l e s . 

STATUS OF DATA FOR Cadmium 

File On-Line 03/3 1/87 

Cate g o i" y (sect i o n ) ; t a t u s L a s t R e v i s e d 

0 ral R f D A s s e 3 s me n 1: (I . A. ) o n -1 i n e 

Inhalation RfD Assessment (I.B.) pending 

Carcinogenicity Assessment (II.) on-line 

Drinking Water Health Advisories (III.A.) no data 

U.S. EPA Regulatory Actions (IV.) on-line 

10/01/89 

0 3/01/88 

0 1/01/89 

__I . CHRONIC HEALTH HAZARD ASSESSMENT FOR NONCARCINOGENIC EFFECTS 

Substance Name -- Cadmium 
CASRN -- 744 0-43-9 
Last Revised 10/0 1/8S 

The Reference Dose (RfD) is based on the assumption that thresholds exist for-
certain toxic effects such as cellular neci'osis, but may not exist for othei~ 
toxic effects such as carcinogenicity. In general, the RfD is an estimate 
(with uncertainty spanning perhaps an order of magnitude) of a daily exposure 
to the human population (including sensitive subgroups) that is likely to be 
without an appreciable risk of deleterious effects during a lifetime. Please 
refer to Backgi'ound Document 1 in Service Code 5 for an elaboration of these 
concepts. RfDs can also be derived for the noncarci nogenic health effects of 



c o m p o u n d s which .3 re also c a r c i n o g e n s . T h e r e f o r e , it is essential to refer to 
othei' sources of info r m a t i o n c o n c e r n i n g the c a r c i n o g e n i c i t y of this s u b s t a n c e 
If the U.S. EF'A has evaluated this substance for potential human c a r c i n o g e n 
i c i t y , a summary of that e v a l u a t i o n will be contained in Section II of this 
file when a review of that e v a l u a t i o n is c o m p l e t e d . 

<<< Cadmium >>> 

I.A. REFERENCE DOSE FOR CHRONIC ORAL EXPOSURE (RfDo) 

_I.A.1, ORAL RfD SUMMARY 

•iti cal Effect Experimental Doses'" UF MF Rf[ 

S1 g il i f i e a n t 
p i " o t e i nu r i a 

Human s t u d i e s 
i n V o 1 V i n g c hi r' o n i 
e X p o s u I' e s 

U.S. EPA, 1985 

NOAEL (water): 0.005 
rng/kg/day 

NOAEL (food): 0.0 
my/kg/day 

10 

5E-4 
m g / k g / d a y 
(water) 

1 E - 3 
mg/kg/day 
(food) 

* C o n V e 1" s i o n F a c t o i" s : See text f o i" d i s c u s s i o ii 

<<< Cadmium >>> 

I.A.2. PRINCIPAL AND SUPPORTING STUDIES (ORAL RfD) 

U. S . EPA. 19 85. D rinking Water C r i t e r i a Document on 
D I-1 n k i ii g W a t e i- , W a s h i n g t o n , DC. ( F i n a 1 d i" aft) 

admiu m, )ffice of 

A c o n c e n t r a t i o n of 200 ug cadmium (Cd)/gm wet human renal cortex is the 
highest renal level not associated with significant p r o t e i n u r i a (U.S. EPA, 
1 9 8 5 ) . A t o x i c o k i n e t i c model is a v a i l a b l e to d e t e r m i n e the level of c h r o n i c 
human oral exposui-e (NOAEL) which results in 200 ug Cd/gm wet human renal 
c o r t e x ; the model a s s u m e s that 0.01% day of the Cd body burden is e l i m i n a t e d 
per day (U.S. EPA, 1 9 8 5 ) . Assuming 2.5% abs o r p t i o n of Cd from food or 5% from 
w a t e r , the t o x i c o k i n e t i c model p r e d i c t s that the NOAEL for chronic Cd exp o s u r e 
is 0.005 and 0.01 mg Cd/kg/day from water and food, respectively ( i . e . , levels 
which would result in 2 00 ug Cd/gm wet weight human renal c o r t e x ) . T h u s , 
based on an estimated NOAEL of 0.005 mg Cd/kg/day for Cd in drinking water and 
an UF of 10, an RfD of 0.0005 mg Cd/k g / d a y (water) was c a l c u l a t e d ; an 
e q u i V a 1 e il t R f D f o i" C d i n food is 0.001 mg C d / k g / d a y (see Section 
VI . A , f o i- i" e f e 1" e i-i c e s ) . 

I.A.3. UNCERTAINTY AND MODIFYING FACTORS (ORAL RfD) 

UF - 10. This uncertainty factor is used to account for intrahuman 
variability to the toxicity of this chemical in the absence of specific data 
on sensitive i ndi v i duais. 

MF ^ 1 . 

<<< Cadmi um >>> 

I,A.4. ADDITIONAL COMMENTS (ORAL RfD) 

Cd is unusual in relation to most, if not all, of the substances for which 
an oral RfD has been determined in that a vast quantity of both human and 
animal toxicity data .ztre available. The RfD is based on the highest level of 



Cd in the human renal cortex (i.e., the critical level) not associated with 
significant pi-otei nur i a (i.e., the critical effect). A toxi coki net i c model 
has been used to determine the highest level of exposure associated with the 
lack of a critical effect. Since the fraction of ingested Cd that is absorbed 
appears to vai-y with the source (e.g., food vs. di-inking water), it is 
necessary to allow for this difference in absorption when using thie 
toxicokinetic model to determine an RfD. 

I.A.5. CONFIDENCE IN THE ORAL RfD 

S t u d y : Not a p p1ic a b1e 
D ata Base: High 
RfD: High 

The chioice of NOAEL does not reflect the information from any single 
study. Rather, it reflects the data obtained from many studies on the 
toxicity of cadmium in both humans and animals. These data also permit 
calculation of pharmacokinetic parameters of cadmium absorption, distribution, 
metabolism and elimination. All of this information considered together gives 
high confidence in the data base. High confidence in either RfD follows as 
•wel 1 . 

<<< L.admi um ,>.>> 

I.A.6. EPA DOCUMENTATION AND REVIEW OF THE ORAL RfD 

EPA 1985. Drinking Water Criteria Document on Cadmium. Office of 
Drinking Watei I'ashi ngton , D* (Final draft) 

Agency RfD Work Group Review: 05/15/86, 08/19/86, 09/17/87, 12 
01/20/88, 05/25/88 

Verification Date: 05/25/88 

7/15/87 

I.A.7. EPA CONTACTS (ORAL RfD) 

Ken Bailey / ODW -- (202)3 82-553 5 / FTS 382-5535 

Warren Banks / OWRS - (202)332-7 893 / FTS 382-7893 

<<< Cadmium .>>> 

___I.B. REFERENCE DOSE FOR CHRONIC INHALATION EXPOSURE (RfDi) 

A risk assessment for this chemical is under review by an EPA work group 

__II. CARCINOGENICITY ASSESSMENT FOR LIFETIME EXPOSURE 

S u b s t a il c e N a me - - C a d m i u m 
CASRN -- 7440-43-9 
Last Revised -- 03/0 1/88 

Section II provides information on three aspects of the carcinogenic risk 
assessment for the agent in question; the IJ. S. EPA classification, and quant-
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f ound i n IRIS. Liser s are r-ef erred to Section I f oi" 

oXi c effects othei' than cai"ci nogen i ci ty . 

<<.<. cacimi um ;>>> 

II.A. EVIDENCE FOR CLASSIFICATION A3 TO HUMAN CARCINOGENICITY 

II.A.l. WEIGHT-OF-EVIDENCE CLASSIFICATION 

Classification Bl ; pi'obable human cai'cinogen by inhalation 

Basis -- Limited evidence from epidemiologic studies and sufficient evidence 
of carcinogenicity in rats and mice by two I'outes 

<<< Cadmium >>> 

II.A.2. HUMAN CARCINOGENICITY DATA 

Limited. A 2-fold excess risk of lung cancer was observed in cadmium 
smelter workers. The cohort consisted of 60 2 white males who had been 
employed in pi'oduction work a minimum of 6 months during the years 1940-1969. 
The population was followed to the end of 1978. Urine cadmium data available 
for' 26 1 workers employed after 1960 suggested a highly exposed population. 
The authors were able to ascertain that of these possible confounding factors 
the increased lung cancer risk was probably not due to the presence of arsenic 
or to smoking (Thun et al., 1985). An evaluation by the Carcinogen Assessment 
Gi'oup of these possible confounding factors has indicated that the assumptions 
and methods used in accounting for' them may not be valid. As the SMRs 
observed wei'e low •zti'td there is a lack of clear cut evidence of a causal 
r e 1 a t i o n s U i p of the c a d m i u m expos IJ I" e only, t h i s s t u d y is c o n s i d e i" e d to suppl y 
o n 1 y 1 i m i t e d e v i d enee o f hi u m a n c a i" c i n o g e n i c i t y . 

An excess lung cancer risk was also observed in three other studies which 
were, however, compi'omised by the presence of other carcinogens (arsenic, 
smoking) in the exposure or by a small population (Vai'ner, 1983; Sor a han and 
Waterhouse, 1983; Armstrong and Kazantzis , 1 983 ) . 

Four studies of worker's exposed to cadmium dust or fumes provided evidence 
of a statistic a 1 1 y sig n i f i c a ii t positive assoc i a t i o n w i t h p r o s t a t e cane e i" 
(Kipling and Waterhouse, 1967; Lemen et al., 1976; Holden, 1980; Sorahan and 
Waterhouse, 1983), but the total number of cases was small in each study. The 
Thun et al . (1985) study is an update of an earlier study (Lemen et al . , 1975) 
and does not show excess pi'ostate cancer risk in these workers. Studies of 
human ingestion of cadmium a r e inadequate to assess carcinogenicity. 

<<< Cadmi um >>> 

11.A,3. ANIMAL CARCINOGENICITY DATA 

Exposure of Wistar rats to cadmi umi as cadmium chloride at concentrations 
of 12.5, 25 and 50 ug/cu,m foi- 18 months, with an additional 13-month obser
vation period, resulted in significant increases in lung tumors (Takenaka et 
al., 1983). Intratracheal instillation of cadmium oxide did not produce lung 
tumors in Fischer 344 rats but rather mammary tumors in females and tumors at 
m u11 i p1e sites in males (Sanders and Mahaffey, 1984). Injection site tumors 



and distant site tumors (for example, testicular) have been reported by a 
number of authors as a consequence of intramuscular or subcutaneous 
administration of cadmium metal and chloride, sulfate, oxide and sulfide 
compounds of cadmium to rats and mice (U.S. EPA, 1985). Seven studies in rats 
and mice where cadmium salts (acetate, sulfate, chloride) were administered 
orally have shown no evidence of a carcinogenic response. 

II.A.4. SUPPORTING DATA FOR CARCINOGENICITY 

Results of mutagenicity tests in bacteria and yeast have been inconclu
sive. Positive responses have been obtained in mutation assays in Chinese 
hamster cells (Dom and V7 9 lines) and in mouse lymphoma cells (Casto, 1976; 
Ochi and Ohsawa, 1933; Oberly et al., 1982). 

Conflicting I'esults have been obtained in assays of chromosomal abei'ra
tions in human lymphocytes treated in vitro or obtained from exposed workers 
C a d m i u rii 11" c; a tme n t i n v i v o o i" i n v i t r o a p p e a i" s to i n t e i" f e i" e wit h s p i ri d 1 e 
f oI"mat i on and to result i n aneup 1 oi dy i n gei"m cells of mice and hamstei"s 
(Shi mada et al ,, 1976; Watanabe et al ., 1979; Gilliavod and Leonard, 1975). 

-<.<.<. cadmi um ^,>, 

II.B. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM ORAL EXPOSURE 

Insufficient data exist to classify cadmium as carcinogenic to humans by 
the o I" a 1 r o u t e . 

•<<< Cadmium >.>>• 

II.C. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM INHALATION EXPOSURE 

II.' SUMMARY OF RISK ESTIMATE; 

Inhalation Slope Factor -- 6.1E+0/mg/kg/day 

Inhalation Unit Risk -- 1.8E-3/ug/cu . m 

Extrapolation Method -- Two stage; only first affected by exposure; exti" a I" i s k 

Ai j- Concenti-ations at Specified Ri sl< Level 

R1 s k I... e v el Concent i" a tio n 

E-4 (1 in 10,000) 6E-2 ug/cu.m 
E-5 (1 in 100,000) 6E-3 ug/cu.m 
E-6 (1 in 1,000,000) 6E-4 ug/cu.m 

<<< Cadmium >>> 

II.C.2. DOSE-RESPONSE DATA FOR CARCINOGENICITY, INHALATION EXPOSURE 

3 p e c i e s / 311" a i 
Tumor Type Admi ni sts 

Dose Tumor 
red Human Equivalent Incidence 

R e t e r e n c e 

H u m a n / w h i t e m a l e ; 
1 u n q . 11" a c h e a , 

R o u t e : I n li a 1 a t i o n e x p o s u i" e 
in t he w o r k p l a c e 

T h u n 
61 a 1 . , 



i.51" o n c hi u s c a n c e i" 
d e a t h s 

C u m u 1 a t i v e 
E X p o s u 1" e 

(mg/day/cu.m) 

1985 

M e d i a n 
Observati on 

24 hour/ 
u g / c u , m 

E q u i V a lent 

No. of Expected 
Lung, Trachea artd 
B I" o n c h u s C a n c e i" s 

A s s u m i n g N o 
C a d m i u m E f f e c t 

O b s e r v e d N o . 
of D e a t h s 

(1 I..I n g , t r' ac h e a 
b r- o n c h ll s 
c a n c e i" s ) 

2 522 2.50 7 

median observation x lOE-3 x 8/24 x 1/365 x 240/365. 

less t h a n o i" 

equal to 534 280 168 3.77 

5 8 5-2920 1210 727 4.61 

g I" e a t e I" tha n 
o i" e q u a 1 t o 

2921 4200 

T h e 2 4 - houi" equivalent 

<<< Cadmi um >>> 

II.C.3. ADDITIONAL COMMENTS (CARCINOGENICITY, INHALATION EXPOSURE) 
The unit risk should not be used if the air concentration exceeds G 

ug/cu.m, since above this concentration the slope factor may differ from that 
stated. 

II.C.4. DISCUSSION OF CONFIDENCE (CARCINOGENICITY, INHALATION EXPOSURE) 

The data were derived fi'om a relatively large cohort. Effects of arsenic 
and smoking were accounted for in the quantitative analysis for cadmium 
effects. 

A slope f a c t oi- de r- i ve d f r om cadmium chloi" i d e i n h a I a t i on a ssa y data i n i"ats 
(Takenaka et al., 1983) equals 3.4E-1/ug/kg/day for elemental cadmium or 
2 . 1 E - 1 /ug/ kg/da y f oi" cadmi um chloi" ide. An i nlia 1 at i oii unit i" i s k f oi- cadmi um 
IJ a s e d on t hi i s a n a 1 y s is is 9 . 2 E - 2 / ug/cu.m. W hile t h i s est i ma t e i s hi i g h e i- than 
that dei'ived from human data ( 1 . 8E-3/ug/cu. m) and thus more consei'vati ve , it 
was felt that the use of available human data was moi'e reliable because of 
species variations in response and the type of exposure (cadmium salt vs. 
cadmium f ume and cadmi um ox i d e ) . 

•<<< Cadmium >>>-

II.D. EPA DOCUMENTATION, REVIEW, AND CONTACTS (CARCINOGENICITY ASSESSMENT) 

II,D EPA DOCUMENTATION 

U.S. EPA. 1985. Updated Mutagenicity and Carcinogenicity Assessment of 
Cadmium: Addendum to the Health Assessment Document for Cadmium (May 1981, 
EPA 600/B-Bl-023) . EPA 600/B-33 -025F . 

II.D.2. REVIEW (CARCINOGENICITY ASSESSMENT) 

The Addendum to the Cadmium Health Assessment has received both Agency 
and exte i" n a 1 i" e v i e w . 



Agency W o r k G r o u p R e v i e w: 1 1 / 1 2/8 6 

Verification Date: 11/12/86 

H . D . 3. U.S. EPA CONTACTS (CARCINOGENICITY ASSESSMENT) 

William E. Pepelko / ORD -- (202)3 82-5904 / FTS 332-5904 

David Bayliss / ORD -- (202)3 32-57 26 / FTS 3 82-57 26 

__III. HEALTH HAZARD ASSESSMENTS FOR VARIED EXPOSURE DURATIONS 

Substance Name -- Cadmi um 
CASRN -- 7440-43-9 

Not aVai 1 ab 1 e at this tim^; 

_IV. U.S. EPA REGULATORY ACTIONS 

S ub st'anee Name Cadmi um 
CASRN -- 7440-43-9 
Last Revised - - 0 1/0 1/89 
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<<< Cadmium 

IV. A, :LEAN AIR ACT (CAA) 

IV.A.1. CAA REGULATORY DECISION 

Action - Intent to list under' Section 

Consider's technological or economic feasibility? N( 

D i s c u s s i o n - - C a d m i u m is a p i" ob a I:.! 1 e human c a r' a c i n og e n (IA R C cate g o r' y 2 A) an d 
according to EPA's preliminary risk assessment from ambient air exposures, 
public health risks are significant (3-7 cancer eases/year and maximum 
lifetime individual risks of 0.003. Thus, EPA indicated that it intends to 
add cadmium to the list of ha.zardous air pollutants for which it intends to 
establish emission standards under section 112(b)(1)(A) of the Clean Air Act. 
The EPA will decide whether to add cadmium to the list only aftei" study in g 



p o s s i b l e t e c h n i q u e s t h a t mi glit b e u s e d t o c o n t r'o 1 e m i ss i o n s a n d f ui"t lier 
a s s e s s i ng t h e p u b 1 i c h e a 11 li i" i s !< s . T h e E P A w i l l a d d c a d m i um t o t lie l i s t i f 
e m i s s i o n s t a n d a r' d s a i" e w a r' i" a n t e d . 

R e f e I' e n c e 50 FR 42000 ( 10/16/85) 

E P A Contact - - Emissions Sta n d a i" d s D i v i s i o n , 0 AQ P S 
(9 17)541-557 1 / FTS 629-557 1 

<<< Cadmium >>>-

IV.B. SAFE DRINKING WATER ACT (SDWA) 

IV.B.l. MAXIMUM CONTAMINANT LEVEL GOAL (MCLG) for Drinking Water 

Value (status) -- 0.005 mg/L (Proposed, 1985) 

Considers technological or economic feasibility? -- NO 

Discussion An MCLG of 0.005 mg/L for cadmium is proposed based on a 
provisional DWEL of 0.018 mg/L and drinking water' contribution (plus aquatic 
organism) of 25%. A DWEL of 0.018 mg/L was calculated from a LOAEL of 0.3 52 
mg/day for renal toxicity in humans (calculated), with an uncertainty factor 
of 10 applied and consumption of 2 L of water/day assumed. 

R e f e r' e n c e 50 FR 4693 6 Part IV (11/13/85) 

EPA Contact - - Criteria and Standards Division, ODW / 

(202)382-757 1 / FTS 382-757 1; or Drinking Water Hotline / (800)426-4 7 9 1 

<<< Cadmi um >>> 

I V.B.2. MAXIMUM CONTAMINANT LEVEL (MCL) for Drinking Water 

Value (status) 0.0 1 mg/L (Interim, 1980) 

Considers technological or economic feasibility? -- YES 

D i s c u s s i o n • • -

R e f e r e n c e -- 45 FR 5 7 3 3 2 

EPA C o n t a e t -- K e n n e t h B a i l e y / C r i t e r i a and S t a n d a r d s D i v i s i o n , O DW / 
(202)382-757 1 / FTS 382-757 1; or Drinking Water Hotline / (800)426-4791 

C<< Cadmium >>> 

IV CLEAN WATER ACT (CWA) 

IV.C.1. AMBIENT WATER QUALITY CRITERIA, Human Health 

W a t e I" and F i s !i C o n s u rn p t i o n : IE i- 1 u g / L. 

Fish C o 11 s u m p t i o n 0 n 1 y ; N one 

Con s i de r' s technol og ical or' economi e teas i b ility? 

Discussion 
watei". 

The criteria is the same as the existing standard for drinking 



R e f e r' enee 4 5 FR 7 9318 (11/28/30) 

E PA Co n tact - - C i" i t e i" i a and St a n d a i' d s D i v i s i o n , 0 W R S 
(202)475-73 15 / FTS 475-7315 

< < < Cad m i u m >• > > 

IV.C.2. AMBIENT WATER QUALITY CRITERIA, Aquatic Organisms 

Freshwater: 

Acute --
C h t" o n i c 

M a i" i n e : 

Acute — 
C ll I" o n i c 

3 . 9 E + 0 u g / L ( i - ll o u i" a v e i" a g e ) 
1 . 1 E + 0 ug/L (4-d a y ave i" a g e ) 

4 . 3 E + 1 ug/L (1 - li o u i" a v e i" age) 
9.3E-I-0 ug/L (4-d3y average) 

Considers technological or economic feasibility? N( 

Discussion -- The freshwater criteria a r e hardness dependent. Values givei 
her-e .^r'-e calculated at a hardness of 100 mg/L CaC03 . A complete discussion 
can be found in the referenced notice. 

R e f e i" e n c e 5 0 FR 3 07 84 (07/29/85) 

EPA Contact -- Criteria and Standards Division, OWRS 
(202)475-73 15 / FTS 475-7315 

•<<,< Cadmi um >.>>-

IV.D. FEDERAL INSECTICIDE, FUNGICIDE, AND RODENTICIDE ACT (FIFRA) 

IV, D PESTICIDE ACTIVE INGREDIENT, Registration Standard 

None 

IV.D.2. PESTICIDE ACTIVE INGREDIENT, Special Review 

Action --• Final I'egulatory action - PD4 (1987) 

Considers technological or economic feasibility? -- YES 

Summary of regulatory action -- The basis for selection of the final 
regulatory option is presented in Position Document 4. 

Reference -- 52 FR 3 1076 (08/19/87) 

EPA Contaet -- Special Review Er'anch, OPP / (7 03)557-7400 / FTS 557-7400 

<<< Cadmium >>>-

I V . E . TO XIC S U B S T Ai'vl CES C Or̂ l TROL ACT (TSCA) 

N o d 31 a a V a i 1 a 1̂  1 e 

- < < < C a d m i u m .> > > • 



___IV.F. RESOURCE CONSERVATION AND RECOVERY ACT (RCRA) 

IV.F.I. RCRA APPENDIX IX, for Ground Water Monitoring 

; t a t u s -- Listed 

R e f e r' enee i2 FR 25942 (07/09/87) 

EPA Contact - •• .Jerry Carman / OSW / (202)3 32-4658 / FTS 382-4658 

-<<< Cadmium >>>-

IV. UPERFUND (CERCLA) 

TV.G.1. REPORTABLE QUANTITY (RQ) for Release into the Environment 

Value (status) 10 pounds (Proposed, 1987) 

Consider's technological or- economic feasibility? -- NO 

Discussion -- The pi'oposed RQ for cadmium is 10 pounds, based on potential 
carcinogenicity. Available data indicate a hazard ranking of medium, based on 
a potency factor of 57.8?/mg/kg/day and weight-of-evidence group El, which 
corresponds to an RQ of 10 pounds. Cadmium has also been found to 
bioaccumulate in the tissues of aquatic and marine organisms, and ha; 
potential to concentrate in the food chain. 

the 

R e f e I" e n c e 52 FR 8140 (03/16/87) 

EPA Contaet --- RCRA/Superfund Hotline 
(800)424-9346 / (202)3 82-3 000 / FTS 382-3000 

j - i . SUPPLEMENTARY DATA 

3 ub31a 11 ce Name Cadmi um 
CASRN -- 7440-43-9 

Not available at this time 
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I, CHRONIC HEALTH HAZARD ASSESSMENT FOR NONCARCINOGENIC EFFECTS 

3 u b sta n c e Name ~ - C h i" o m i u m ( VI) 
CASRN -- 7440-47-3 
Last Revised -- 03/0 1/88 

The Reference Dose (RfD) is based on the assumption that thresholds exist for 
cer'tain toxic effects such as cellular necrosis, but may not exist for other 
toxic effects such as carcinogenicity. In general, the RfD is an estimate 
(with uncertainty spanning perhaps an order of magnitude) of a daily exposure 
to the human population (including sensitive subgroups) that is likely to be 
wi.thout aft appreciable risk of deleterious effects during a lifetime. Please 



r e T e i T O D . a C K g r O U n x i u o c u m e n T i T n s e r V T T J S ;̂x?cre^ "X)- rTri—CITT e T arjUT-fa t rxrii o i—>, IT^^-o•^ -̂
concepts, RfDs can also be derived for the noncai'ci nogeni c health effects of 
compounds which a r e also carcinogens. Therefore, it is essential to i"efer to 
other sources of information concer'ning the cai'ci nogeni ci ty of this substance 
If the U.S. EPA has evaluated this substance for potential human carcinogen
icity, a summary of that evaluation will be contained in Section II of this 
file when a review of that evaluation is completed. 

<<--y C ll r' om i um ( VI) > » 

I.A, REFERENCE DOSE FOR CHRONIC ORAL EXPOSURE (RfDo) 

__I,A.1. ORAL RfD SUMMARY 

Iritical Effect Experimental Doses* UF MF RfD 

No effects r'epoi"ted 

R a t , 1 - Y e a r' D i' i n k. i n g 
31 u d y 

N O A E L : 2 5 mg/L of 
chr'omi um as K2Cr-04 
(converted to 2.4 mg 
of chromi u m ( V I ) / k g / d a y ) 

500 1 5E-3 
mg/kg/day 

Mackenzie e t a 1 . , 
19 58 

)AEL 11 o n ̂  

* D o s e C o n v e r s i o n F a c t o r s & A s s u m p t i o n s : D r i n k i n g w a t e r c o n s u m p t i o n 
0.097 L/kg/day (reported) 

•< < < C h I' o m i u m ( VI) > > > 

I.A.2. PRINCIPAL AND SUPPORTING STUDIES (ORAL RfD) 

Mackenzie, R.D., R.U. Byerrum, C.F, Decker, C.A. Hoppert and R.F. Lang ham. 
19 58, Chronic toxicity studies, II. Hexavalent and trivalent chromium 
admi ni ster'ed i n di" i n!•; i rig watei" to i"at s , Am . Med. Assoc, Ai"ch , Ind. hiea 1 t h . 
13: 232-234. 

Groups of eight male and eight female Sprague-Dawley rats wer'e supplied 
with drinking water containing 0-11 ppm (0-11 mg/L) hexavalent chi'omium (as 
K2Cr04) for 1 year. The control gr'oup (10/sex) received distilled water'. A 
second experiment involved three gr'oups of 12 males and 9 female rats. One 
group was given 25 pprn (25 mg/L) chromium (as K2Cr04); a second received 25 
ppm chromium in the form of chi'omie chloride; and the controls again I'eceived 
distilled water. No significant adver'se effects were seen on appearance, 
weight gain, or food consumption, and there were no pathologic changes in the 
blood or other tissues in any treatment group. The rats receiving 25 ppm of 
chromium (as K2Cr04) showed an approximate 20% reduction in water consumption 
This dose corresponds to 2,4 mg chromium(VI)/kg/day based on actual body 
weight and water consumption data. 
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Similar no-effect levels have been observed in dogs and humans. Anwar et 
al. (1961) observed no significant effects in female dogs (2/dose group) given 
up to 11.2 ppm chromium(VI) (as K2Cr04) in drinking water for 4 years. The 



ca I c u I aTea aoses were u , u i .̂̂  - u , ̂  u mg/ Kg or cn r-om i umv v .1.; . m numans , TTO aci verse 
health effects wer'e detected (by physical examination) in a family of four 
persons who drank, for 3 years from a private well containing chromium(VI) at 
approximately 1 mg/L (0.03 mg/kg/day for a 70-kg human). 

<<< Chromium(VI) >>> 

I. A. 3.. UNCERTAINTY AND MODIFYING FACTORS (ORAL RfD) 

UF - 500, The uncertainty factor of 500 represents two 10-fold decreases in 
dose to account for both the expected interhuman and interspecies variability 
in the toxicity of the chemical in lieu of specific data, and an additional 
factor of 5 to compensate for the 1ess-than-1ifetime exposure duration of the 
p I" i n c i p a 1 stu d y , 

MF = 1 

I,A,4, ADDITIONAL COMMENTS (ORAL RfD) 

This RfD is limited to metallic ehromium(VI) of soluble salts. Examples 
of soluble salts include potassium dichromate (K2CR207), sodium dichromate 
(Na2Cr207), potassium chromate (K2Cr04) and sodium chi"ornate (Na2Cr04), 

Trivalent chromium is an essential nutrient. There is some evidence to 
indicate that hexavalent chromium is reduced in pai"t to trivalent chromium in 
vivo (Petrilli and DeFlor-a, 1977, 1978; Gruber and Jennette, 1978), 

The liter atu i'e available on possible fetal damage caused by chromium 
compounds is limited. No studies were located on teratogenic effects 
resulting from ingestion of chromium, 

<<;< Chromi um( VI) >.>> 

I,A,5. CONFIDENCE IN THE ORAL RfD 

Study: Low 
Data Base: Low 
RfD: Low 

Confidence in the chosen study is low because of the small number of 
animals tested, the small number of parameters measured and the lack of toxic 
effect at the highest dose tested. Confidence in the data base is low because 
the supporting studies a r e of equally low quality, and teratogenic and 
reproductive endpoints a r e not well studied. Low confidence in the RfD 
fol1OWS, 

I,A.6, EPA DOCUMENTATION AND REVIEW OF THE ORAL RfD 

U,S, EPA, 1984. Health Effects Assessment for' Hexavalent Chromium. Pi"e-
pared by the Office of Health and Environmental Assessment, Environmental 
Criteria and Assessmient Office, Cincinnati, OH for the Office of Solid Waste 
a nd E me I"ge ilc y Response, Wa s h i n g t o n , DC. 

Ll, 3 , EPA. 1985. D i" i n k i ng Wa t e r' Hea 11 h Ad v i sor' y f or' C h i"omium. P1'epa i"ed b y 
the Office of Health and Environmental Assessment, Environmental Cri ter'i a and 
Assessment Office, Cincinnati, OH for the Office of Drinking Watei", 
Washington, DC, (Draft) 

Agency RfD Work Group Review: 11/2 1/85, 02/05/86 

Verification Date: 02/05/86 



I.A,7. EPA CONTACTS (ORAL RfD) 

Kenneth L, Bailey / ODW -- (202)3 32-553 5 / FTS 382-5535 

Christopher T, DeRosa / ORD -- (513)569-7534 / FTS 634-7534 

<;.;- ..-̂  r h p o m 1 u m ( VI) > > > 

I.B, REFERENCE DOSE FOR CHRONIC INHALATION EXPOSURE (RfDi) 

A r'isk assessment for' this chemical is under review by an EPA work group 

II ; A R C I N 0 G E N I C I T Y A S S E S S M E N T F O R LIFETIME EXPOSURE 

Substance Name -- Ch r o m i u m ( V I ) 
CASRN -- 7440-47-3 
Last Revised -- 03/0 1/88 
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<<< Chr'omi um( VI) >>> 

H . A . EVIDENCE FOR CLASSIFICATION A3 TO HUMAN CARCINOGENICITY 

H . A . 1 . W E IGHT-OF-EVIDENCE CLASSIFICATION 

C l a s s i f i c a t i o n -- A; human carcinogen by the inhalation route 

Basis -- Results of epidemiologic studies a r e consistent across investigator's 
and locations. Dose-response relationships for lung tumors have been 
established. 

< -C < C h r- o m i u m ( VI) > > .'> 

I I . A . 2 . HUMAN CARCINOGENICITY DATA 

Sufficient, Epidemiologic studies of chromate production facilities in 
t he United States ( Mae h 1 e and G i"egor' i u s , 1948; Ei" i nton et a 1 , , 1952; Ma ne u so 
and Hueper, 1951, M a n c u s o , 1975; B a e t j e r , 1950; T a y l o r , 1966; Ent e r l i n e , 1974; 
Hayes et a l , , 1979; Hill and Ferguson, 1 9 7 9 ) , Great Britain (Bidstrup, 1951; 
Bidstrup and C a s e , 1956; Aide rson et al , , 1 9 8 1 ) , .Japan (Watanabe a'nd F u k u e h i , 
1975; Ohsaki et a l . , 1978; Sano and M i t o h a r a , 1978; Satoh et a l . , 1981) and 
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Three studies of the chrome pigment industry, one in Norway (Langard and 
Norseth, 1975), one in England (Davies, 1978, 1979), and the third in the 
Netherlands and Ger'many (Frentzel-Eeyme, 1983) also found an association 
ID e t we e n oc c u p a 11 o n a 1 e h i' om ium expos u i" e ( p i" e d om i n a n 11 y to C r' VI) and 1 u n g 
c a n e e r', 

Results of two studies of the chromium plating industry (Royle, 1975; 
Silverstein et al., 1981) were inconclusive, while the findings of a .Japanese 
study of chrome platers were negative (Okubo and Tsuehiya, 1979). The results 
of studies of ferrochromium workers (Pokrovskaya and Shabynina, 1973; Langard 
et al . , 1980; Axels son et al,, 1980) were inconclusive as to lung cancer' risk. 

d i r o m i um( V I ) >>.> 

I I , A , 3 ANIMAL CARCINOGENICITY DATA 
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<<< chromium(VI) >>> 

II.A.4. SUPPORTING DATA FOR CARCINOGENICITY 
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;<< Chromi um ( VI) >>>- -

II.E, QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM ORAL EXPOSURE 

Not available. 

There a r e no studies indicating that Cr VI is carcinogenic by oral 
a d m i n i s t r' a tion, Beca u s e the i" e a p p e a i" s to be s i g n i f i c a n t i ii v i v o c o n v e i" sion 
of Cr VI to Cr III and III to VI, exposure to one form of chromium involves 
exposure to all forms of chromium, Cr III is an essential trace element. 

•<<< Chromium(VI) >>>-



II Q U A N T I T A T I V E ESTIMATE OF C A R C I N O G E N I C RISK FROM INHALATION EXPOSURE 

11 , C . SUMMARY OF RISK ESTIMATES 

I n ll a lation Slope Factor' - - 4 . 1 E + 1 / mg /1< g / d a y 

Inhalation Unit Risk -- 1.2E-2/ug/cu . m 

Ex t r a p o l a t i o n Method -- M u l t i s t a g e , extra risk 

Ail" Concenti-ations at Specified Risk Levels 

R i s k L e v e 1 C o ncen 11" a t i o n 

E-4 (1 in 10.,000) 8E-3 ug/cu,m 
E-5 (1 in 100,000) 8E-4 ug/cu,m 
E-6 (1 in 1,000,000) 8E-5 ug/cu,m 

<<< Chromium(VI) >>> 

II,0,2. DOSE-RESPONSE DATA FOR CARCINOGENICITY, INHALATION EXP( IRE 

'. p e c i e s / '?. t r' a i n 
Tumor Type 

Dos^ Tumor 
Incidence 

R e f e r' e n c e 

human 

Age 
( y e .3 r' s) 

50 

60 

70 

Route: Occupational exposure 
(inh a1ation) 

M i d I" a n g e 
(ug/cu.m) 

5,66 
25.27 
46. 83 
4 . 68 

20,79 
39.08 
4.4 1 
21 , 29 

Deaths f r 
L. u n g Cane 

3 
6 
6 
4 
5 
5 
2 
4 

om 
er 

P 
Y 
e r' s o n 
e a 1" s 

1345 
93 1 
299 
1063 
7 12 
21 1 
401 
345 

M a n c u s o , 
1975 

< < < C h r o m i u m (VI) .> > > 

I I . C . 3 . A D D I T I O N A L COMMENTS ( C A R C I N O G E N I C I T Y , INHALATION E X P O S U R E ) 

The cancer mortality in M a n c u s o (1975) was assumed to be due to Cr V I , 
which W3S further assumed to be no less than o n e - s e v e n t h of total c h r o m i u m . 
It was also assumed that the smoking habits of ch r o m a t e workers were similar 
to those of the U.S. white msle p o p u l a t i o n . Slope factor's based on Langard et 
a 1 . (19 8 0 ) , A X e 1 s s o n e t a 1 , ( 1 9 8 0 ) , and P o k r- o v s k a y a and Shabynina (1973) 
result in air unit risk estimates of 1,3E-1, 3.5E-2 and 9.2E-2 u g / c u . m , 
respecti v ely. 

Hexavalent chromium compounds have not produced lung tumors in an i m a l s 
by i n h a l a t i o n , T r i v a l e n t chromium c o m p o u n d s hsve not been reported as car 
cinogenic by sny route of a d m i n i s t r a t i o n . 

The unit risk should not be used if the air c o n c e n t r a t i o n exceeds 8E-i 
ug/cu.m, since above this c o n c e n t r a t i o n the slope factor may differ from 
that stated. 
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II.0,4, DISCUSSION OF CONFIDENCE (CARCINOGENICITY, INHALATION EXPOSURE) 

Results of studies of chromium exposure a r e consistent across investi
gators and countries, A dose-relationship for lung tumors has been estab
lished. The 3ssumption that the ratio of Cr III to Cr VI is 6:1 may lead to 
a 7-fold underestimation of risk. The use of 1949 hygiene data, which may 
underestimate wor'ker exposure, may r'esult in an ovei'esti mat i on of risk. 
Further overestimation of risk may be due to the implicit assumption that 
the smoking habits of chromate workers were similar to those of the general 
V'/hite male population, since it is generally accepted that the proportion of 
smokers is higher for industrial workers than for the general population. 

X'< Chromi um( VI) >.'>>-

II,D, EPA DOCUMENTATION, REVIEW, AND CONTACTS (CARCINOGENICITY ASSESSMENT) 

11,D, 1 . EPA DOC UM ENTATION 

Mancuso, T.F. 1975. Inter'nat i ona 1 Conference on Heavy Metals in the Envi 
I" on me n t, Tor' on t o , 0 nta i" i o , Ca ii a d a . 

U.S, EPA. 1984, Health Assessment Document for Chromium, Prepared by 
the Office of Health and Environmental Assessment, Environmental Criteria 
and Assessment Office, Cincinnati, Ohi, EPA 600/8-83-0 14F , 

II. D.2. REVIEW (CARCINOGENICITY ASSESSMENT) 

The quantification of cancer risk in the 1934 Health Assessment Document 
has received peer review in public sessions of the Environmental Health Com
mittee of the U , S . EPA's Sc i e nce Adviser' y Boa rd . 

Agency Work Group Review: 06/26/30 

Verification Date: 06/26/86 

II,D,3. U.S, EPA CONTACTS (CARCINOGENICITY ASSESSMENT) 

Herman .J, Gibb / ORD (202)3 82-5898 / FTS 382-5898 

Chao W, Chen / ORD -- (202)332-5719 / FTS 382-5719 

III. HEALTH HAZARD ASSESSMENTS FOR VARIED EXPOSURE DURATION! 

Substance Nam.; :hromi um( VI) 
iRN 7440-47-3 

Last Revised -- 03/0 1/88 

III.A, DRINKING WATER HEALTH ADVISORIES 

T ll e 0 f f i c e of D i" i n k i n g W a ter' p r' o v i d e s D r' i n k i n g W ate i" II e a 11 h A d v i s o i" i e s (LI A s ) 
as technical g u i d a n c e for the p r o t e c t i o n of public h e a l t h . HAs a r e not 
enfo r c e a b l e Federsl s t s n d s r d s . HAs ar'e c o n c e n t r a t i o n s of a substance in 

' -' • •. '2JL^ L 



Q I' 1 n K1 ng T^/axer eST T m.3Ti5n ra""TiB've rTe'g-r"Tg-F"DT'e cre-re-rei—i ous—e i i ec L s—m—imin.diis , 
when ingested, for a specified period of time. Exposure to the substance fi'om 
ot h e I" med i a is c o n s i d e r' e d on 1 y i n the d e i" i v ation of t h e 1 i f e t i me H A . Give n 
the absence of chemical-specifie data, the assumed fraction of total intake 
from drinking water is 10% for inorgsnic contaminants and 20% for organic 
contaminants. The lifetime HA is calculated fi'om the Drinking Water Equiv
alent Level (DWEL) w h i e h , i n t u i" n , is based o n the 0 r a 1 C h i" o n i c R e f e r- e n c e 
Dose. Lifetime HAs a r e not derived for compounds whieh a r e potentially 
carcinogenic for humans because of the difference in assumptions concerning 
toxic threshold for cai'ci nogeni c and noncarcinogenic effects, A moi'e detailed 
description of the assumptions and methods used in the derivation of HAs is 
p T'O vided in Background Document 3 in Service Code 5. 

<<;< Chromi um( VI) > » 

NOTE: All chr'omium HAs a r e based on total chromium (III and V I ) , 

111, A )NE-DAY HEALTH ADVISORY FOR A CHILD 

Appropriate data for calculating a One-day HA a r e not available. It is 
recommended that the Ten-day HA of 1.4 mg/L be used as the One-day HA, 

III.A,2, TEN-DAY HEALTH ADVISORY FOR A CHILD 

Ten-day HA -- 1,4E-iO mg/L 

NOAE L - - 14,4 mg/kg/da y 
UF -- 100 (allows for interspecies and intrahuman variability with the use of 

a NOAEL from an animal study) 
Assumptions -- 1 L/day wster consumption for a 10-kg child 

P I" i n c i p a 1 Study - - G i" o s s and H e 1 1 e i • , 1946 

Rats were exposed to drinking water containing Cr(VI) (K2Cr04) at levels 
of 80 or 134 mg Cr(VI)/L for 60 days (8,3 oi" 14,4 mg Cr (VI)/kg/day, 
respectively) without adverse effects. Therefore, 3 NOAEL of 14.4 mg/kg/day 
is identified, 

< •'-: < C h r- o m i u m ( VI) > > .> 

III.A.3, LONGER-TERM HEALTH ADVISORY FOR A CHILD 

Longer-term (Child) HA -- 2.4E-1 mg/L 

NOAEL -- 2,4 mg/kg/day 
UF -- 100 (allows for interspecies and intrahuman variability with the use of 

a NOAEL from an animal study) 
Assumptions -- 1 L/day water consumption for a 10-kg child 

Principal study -- Mackenzie et al,, 1958 

In a 1 - y e a i" d r- i n k i n g watei" study, cons u mp t i o n of wa ter' cont a i n i n g e i t h e r' 
Cr(III) (CrCl3) or Cr(VI) (K2Cr04) (0 to 1,87 mg/kg/day for male rats and 0 to 
2.4 1 mg/kg/day for female rats) produced no significant differences in weight 
gain, appearance, or pathological changes in the blood or other tissue. 
Therefore, a NOAEL of 2.4 1 mg/kg/day is identified. 

III.A.4. LONGER-TERM HEALTH ADVISORY FOR AN ADULT 

L. o n g e r' -1 e i" m (Adult) (-1A - - 8 . 4 E-i m g / L. 



NU.AtI - 'Z.14. mgrKg7a.3T" 
UF -- 100 (allows for interspecies snd intrahuman variability with the use of 

a NOAEL from an animal study) 
Assumptions -- 2 L/day water consumption for 3 70-kg adult 

P I" i n e 1 p a 1 s t LI d y - - Mackenzie e t a 1 . , 1958 (stud y desc i" i b e d in 111. A . 3 , ) 

<<;< Chromi um( VI) >>> 

III.A.5. DRINKING WATER EQUIVALENT LEVEL / LIFETIME HEALTH ADVISORY 

DWEL -- 1 . 7E-1 mg/L 

Assumptions -- 2 L/day water consumption for a 70-kg adult 

RfD Verification Date = 02/05/36 (see Section I,A. of this file) 

Lifetime HA -- 1.2E-1 mg/L 

Assumptions 7 1 % e x p o s u i" e b y d i" i n!(i n g wa t e r-

Principal study -- Mackenzie et al., 1958 (This study was used in the 
derivation of the chronic oral RfD; see Section I.A.2.) 

Ill,A,6, ORGANOLEPTIC PROPERTIES 

N o data a v a i1 a b1e 

<<< C h r omi um(VI) >>> 

III,A,7, ANALYTICAL METHODS FOR DETECTION IN DRINKING WATER 

Determination of chr'omium is by an atomic absor'ption technique using 
either' direct aspiration into a flame or a furnace. 

III,A,8. WATER TREATMENT 

The treatment technologies that a r e available to remove chromium from 
water include coagulation/filtration, lime softening, ion exchange, and 
I" e V e i" s e osmosis. 

< < < C h r' o m 1 u m (VI) > > > 

III.A.9, DOCUMENTATION AND REVIEW OF HAs 

19 4 6. Ch 1"ornates i n animal nutr'ition . G I" OSS, W . G . , a il d V . G , l-l e 1 1 e r 
Hyg, Toxicol, 28: 52-56, 

, Ind 

MacKenzie, R,D., R.U. Byerrum, C.F. Decker', C.A. Hoppert and R.F, Langham, 
1953, Chronic toxicity studies, II. Hexavslent and trivalent chromium 
a d m i n i s t e i - e d in d i" i 11 k i n g wa tei" to r' 31 s . Am , Med, A s s oc . A r- c h , Ind. He 311 h . 
18: 232-234, 

U.S. EPA, 19 85. Draft of the Drinking Water Criteria Document on Chromium. 
Off ice of D r' i n k i n g Wa tei", Wa s h i n g t o n , DC, 

EPA review of HAs in 1985, 

Public review of HAs following notification of availability in October, 1985 

Scientific Advisory Panel review of HAs in .January, 1988, 
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III,A,10, EPA CONTACTS 

Kenneth Bailey / ODW (202)382-5535 / FTS 382-5535 

Edward V, Ohanian / ODW -- (202)382-7571 / FTS 382-7571 

<<< C h I'omi um ( VI) >.>> - • • 

III.B, OTHER ASSESSMENTS 

Content to be detei"mi iied 

IV EPA REGULATORY ACTIONS 

3 Ll b stance N a me - - C h i' om i u m ( VI) 
CASRN ~- 7440-47-3 
Last Revised 03/0 1/88 

EPA risk assessments may be updated as new data a r e published and as 
assessment methodologies evolve. Regulatory actions 3i"e frequently not 
updated at the same time. Compare the dates for' the regul ator'y actions in 
this section with the verification dates for the I'isk assessments in sections 
I an d II, as t h is may exp 1 a i n i n c o n s i s t e n c i e s . A1 s o note t h a t s oî ne r' e g u 1 a t o r' y 
actions consider factors not ated to health i" i s ;ueh as techni ca 1 or 
economic feasibility. Such considerations are indicated for each action. In 
addition, not all of the regulatory actions listed in this section involve 
enforceable feder'al standards. Please direct any questions you may have 
e o n c e i" n i n g t h ese i" e g u 1 a t o r' y a c t i o n s t o the U , S , EPA c o n t a c t listed f o i" t h a t 
par't i eu 1 ar' act ion, ijsei- s ai"e st r'ong 1 y ui"ged to i"ead the backgr-ound i nf or-m-
a t i o 11 o n each r e g LI I ato i" y acti o n i n B a c k g i" ound Doc LI me n t 4 i n 3 e i" vice Code 5 . 

< < < C h i" o m 1 u m ( VI) > > > 

IV.A, CLEAN AIR ACT (CAA) 

IV. A CAA REGULATORY DECISION 

Act i on Intent to list LIndi . e c t i o ri 

C o nsiders technological or economic f e a s i b i l i t y ? N( 

eussion -• Chromium VI is considered a human ear'cinogen ( lARC 
according to EPA's preliminary r'isk assessment from ambient a 

lie health risks a r e s i g n i f i c a n t . There is c o n s i d e r a b l e uneer 
carcinogenicity of other valence states of chromium and the p 

omium VI in emission or ambient air s a m p l e s . The EPA indicate 
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112(b)(1)(A) of the Clean Air Act. The EPA will decide whether' t 
c h i - om i Ll m o i' c li i' om i LI m VI to t li e 1 ist o n 1 y a f t e i" s t LI d ying poss i b I e 
that might be used to control emissions and further' assessing the 
health risks. The EPA will add total chromium or chromium VI to 
e m i s s i o n s t a ii d a r' c! s a r' e w a i" i" a n t e d . 
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R e f e r' e n c e 50 FR 243 17 (06/10/85) 

EPA Contaet -- Emissions Standards Division, OAQP: 
(9 17)54 1-557 1 / FTS 629-557 1 

•<<< Chromi um( VI) ?>>>-

IV.B. SAFE DRINKING WATER ACT (SDWA) 

IV.E.l, MAXIMUM CONTAMINANT LEVEL GOAL (MCLG) for Drinking Water 

Value (status) -- 0,12 mg/L [total chromium] (Proposed, 1985) 

Considers technological or economic feasibility? -- NO 

Discussion An MCLG of 0.12 mg/L for total chr'omium (Cr III and Cr VI) is 
pr'oposed based on a pr-ovisional DWEL of 0.17 mg/L with data on human exposure 
factor'ed in (0,10 mg/day in the diet and 0 mg/day by a i r ) , A DWEL of 0,17 
mg/L was calculated from a NOAEL of 2.4 1 mg/kg/day in rats [1-year drinking 
water study (Cr V I ) ] , with an uncertainty factor of 500 applied and 
consumption of 2 L of water/day assumed. 

R e f e I" e n e e 5 0 FR 4693 6 Part IV (11/13/85) 

EPA Contact -- Kenneth Bailey / Criteria snd Standards Division, ODW / 
(202)382-757 1 / FTS 382-757 1; or Drinking Water Hotline / (300)426-47 9 1 

<<< Chromi um( VI) > » 

IV.B,2, MAXIMUM CONTAMINANT LEVEL (MCL) for Drinking Water 

Value (status) -- 0,0 5 mg/L [total chromium] (Interim, 1980) 

Considers technological or economic feasibility? ~- NO 

D i s c u s s i o il - -

Reference -- 45 FR 57332 

EPA Contact -- Kenneth Bailey / C r i t e r i a and S t a n d a r d s D i v i s i o n , ODW / 
(202)382-757 1 / FTS 382-757 1; o r D r i n k i n g Water H o t l i n e / (300)426-4 7 9 1 

<./< C h r o m i u m (VI) > » 

IV, .EAN WATER ACT (CWA) 

I V . C l . AMBIENT WATER QUALITY CRITERIA, Human Health 

Wate i" and Fish Cons umpt i on 5 . 0 E -t- 1 ug/L 

Fish Consumption Only -- None 

Considers technological or economic feasibility? -- NO 

Discussion --

Reference ~- 45 FR 79318 (11/2 8/80) 

E P ,A Contact - - C t' ite i" i a a ii d 31 a n d a i' d s D i v i s i o n , 0 W R 3 



{ 2 t J Z ) 1̂  I ' o - f :> I'O / T- 1 b tt- / 'O - ? J T a 

< < -<. C h I' o m i LI m ( V I ) > > > 

I V , 0 . 2 . A M B I E N T WATER Q U A L I T Y C R I T E R I A , A q u a t i c O r g a n i s m s 

Fi"eshw.ater ; 

A c u t e - - 1.6E+1 ug/L (1-hour a v e r a g e ) 
C h r' o n i e 1 , 1 E -̂  1 ug/L (4 - d a y ave i" a g e ) 

M a I" i n e : 

A c u t e ~- 1 , 1 E •!• 3 ug/L ( 1-hour a v e r a g e ) 
Chr'on i c - - 5 . 0E + 1 ug/L ( 4-day a vei"age ) 

Consider's t e c h n o l o g i c a l or e c o n o m i c f e a s i b i l i t y ? -- NO 

D i s c Ll ssion - -

Reference -- 50 FR 30784 (07/28/85) 

EPA Contact -- Ci"iteria and Standards Division, OWRS 
(202)475-73 15 / FTS 475-7315 

:hi'omi um( VI) >>>•• 

IV.D, FEDERAL INSECTICIDE, FUNGICIDE, AND RODENTICIDE ACT (FIFRA) 

N o data ava i 1 a IJ 1 e 

•<<< Chromium(VI) > > > — 

IV,E, TOXIC SUBSTANCES CONTROL ACT (TSCA) 

N o d a t a a v a i 1 a b 1 e 

•<<< Chromi um( VI) >>> 

IV.F. RESOURCE CONSERVATION AND RECOVERY ACT (RCRA) 

IV.F.I. RCRA APPENDIX IX, for Ground Water Monitoring 

Status -- Listed 

Reference -- 52 FR 25942 (07/09/87) 

EPA Contact -Jerry Garman / OSW / (202)3 32-4658 / FTS 382-465! 

-<<< Chromium (VI) >>>-

IV.G, SUPERFUND (CERCLA) 

IV,G.I. REPORTABLE QUANTITY (RQ) for Release into the Environment 

Value (status) -- 1 pound (Proposed, 1987) 



;onsiders technological or economic fessibility? N( 

Discussion The proposed RQ for chromium is based on potential 
carcinogenicity. Available epidemiological data on inhslstion of hexavalent 
chr'omium indicate a hazard ranking of high based on a potency factoi" of 
388,99/mg/kg/day and assignment to weight-of-evidence group A, This 
corresponds to an RQ of 1 pound, 

Refer'enee -- 52 FR 8140 (03/16/87) 

EPA Contaet R C R A / S LI p e i" fund f-l oti i n e 
(800)424-9346 / (2 02)3 82-3 000 / FTS 382-3000 

_V, SUPPLEMENTARY DATA 

Substance Name -- Chromium(VI) 
CASRN -- 7440-47-3 

Not avsilsble at this time 

__VI. BIBLIOGRAPHY 

Substa 11 ce Name Chi'omi LIn'l(VI) 
CASRN -~ 7440-47-3 

Not avsilable at this time 

SYNONYMS 

7 440-47-3 
CHROMIC ION 
CHROMIUM 
CHROMIUM, ION 
Chromi um(VI) 
CHROMIUM (VI) ION 

Enter keywords or Read or Scan or Mail 
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Msnganese; CASRN 7439-96-5 (09/01/39) 

Health risk assessment information on a 
after a comprehensive review of chronic 
of U.S. EPA scientists fr'om several Pro 
in Sections I and II r'epi'esent a coiisen 
ot he i" section s contain U , S , E P A infoi" ma 
EPA pr'ogr'am and has been subject to r e v 
Program Office. The regulatory actions 
most current risk assessment, or may be 
I" i sk assessment, and may take i nto acco 
(e.g,, treatment technology). When con 
data for 3 particular situation, note t 
date of the most recent risk assessment 
technological factors were considered, 
ations of the methods used to derive th 
the five G a e k g i' o u n d D oc LI me n t s i n 3 e i" v i c 
I through V of the chemical files. 

e h e m i c a 1 is i n c1uded i n IRI3 only 
toxicity data by work groups composed 

gram Offices, The summaries presented 
SUS reached in the review process. The 
tion w h i e h is specific to a p a i" t i c u 1 a i" 
iew procedures prescribed by that 
in Section IV may not be based on the 
based on a current, but unreviewed, 

unt factors other than health effects 
sidering the use of regulatory action 
he date of the regulatory action, the 
r- elating t o t h a t .actio n , and w h e t h e r-
Background information and explan-

e vslues given in IRIS are provided in 
Code 5, which coi" re spend to Sections 

STATUS OF DATA FOR Manganese 

File On-Line 0 9/26/88 

C a t e g o r' y (sectio n ) Status Last Revised 

Oral RfD Assessment (I.A.) no dats 

Inhslation RfD Assessment (I.B.) no data 

Carcinogenicity Assessment (II.) on-line 

D i" i il k 1 ng Wa t e i- Ll e a 1th Ad v i soi" i e s ( 111. A , ) no dat a 

U , S . EPA R e g u 1 a t o r' y Actions (I V . ) n o d a t a 

09/26/88 

_ I , CHRONIC HEALTH HAZARD ASSESSMENT FOR NONCARCINOGENIC EFFECTS 

Substance Name -- Manganese 
CASRN ~- 743 9-95-5 

N ot. a vail a b 1 e a t t h is time 

II. CARCINOGENICITY ASSESSMENT FOR LIFETIME EXPOSURE 



o u IJ r- L Cl I n_ •= r< .r3 llic m .̂ 311 y a 11 c n ! 

CASRN - - 7 4 3 9 - 9 6 - 5 
Last Revised 09/25/38 

i n d q u a n t -
; X p o S Ll I" e . 

Section II provides information on three aspects of the carcinogenic risk 
assessment for the agent in question; the U.S. EPA classifiestion, 
i t a t i Ve estimates of i" i s k f i" om oi" a 1 e xp o s LI i" e a n d f r' om i n h a 1 a t i o n 
The classification r'eflects a weight-of-evidence judgment of the likelihood 
that the agent is a human carcinogen. The quantitative risk estimates a r e 
presented in three ways. The slope factor is the result of application of a 
low-dose extrapolation procedure and is presented as the risk per mg/kg/day. 
The unit risk is the quantitative estimate in terms of either risk per ug/L 
dr'i 11 k i ng watei" oi' i" i sk per' ug/eLI , m ai i" br-eat iied , The t hi i"d f or'min whi ch r' i sk 
i s p I'ese nted i s a di" i n k. i ng watei" oi" a i r' concent i"ation pr'ov i d i ng cs nce i" i" i s k s 
of 1 in 10,000, 1 in 100,000 or 1 in 1,000,000, Background Document 2 
(Service Code 5) pi"ovides details on the rationale and methods used to derive 
the car'ci nogeni ci ty values found in IRIS. Users a r e referred to Section I for 
information on long-term toxic effects other than carcinogenicity. 

;<< Manqanese >>> 

11 , A . EVIDENCE FOR .A33IFICATION AS TO HUMAN CARCINOGENICITY 

H.A. WEIGHT-OF-EVIDENCE CLASSIFICATION 

Classification - D; not classifiable as to human carcinogenicity 

Basis ~- Existing studies a re inadequate to assess the carcinogenicity of 
manganese, 

II.A.2. HUMAN CARCINOGENICITY DATA 

N o n e 

<<< M a n q a n e; >>> 

II.A.3. ANIMAL CARCINOGENICITY DATA - Inadequate 
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(1964) subcutaneous!y or intraperitoneal1y injected DBA/1 mi 
of an aqueous of solution 1% manganese chloride twice weekly 
arger percentage of the mice exposed subcutaneous]y (24/36; 
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Stoner' et al . (1976) tested manganous sulfate in a mouse lung 
screening bioassay. Groups of strain A/Strong mice (10/sex), 6-8 
were exposed by intraperitoneal injection to 0, 6, 15 or 30 mg/kg 
sulfate 3 times per week for 7 weeks (a total of 22 injections), 
animals were observed for an additional 2 2 weeks after the dosing 
before sacr'ifice at 3 0 weeks, Ther'e was an apparent increase in 
number of pulmonary adenomas per mouse both at the mid and hig 
compared with the vehicle controls 10 mice/sex, but the inerea 
s1gn i f i eant only at the high dose (Student's t-test, p<0.05), 
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Exact test) compared with that observed in the vehicle c o n t r o l s . In 
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t J ^ TI v.sj' 1 n a i,./ I ' . . J fzŷ  z:? ; D tz i Y ^ I v_. V . T' •• I r-r—I T,-.i—— - ^ ; r T T ' ^ : : r - ' i J ~ r ~ ^ ^ V7^^^ iii% 

oI"de r- f or- a i"espon se to be con s i de i" ed positive ( 3 h i mk i n and 31one i", 1975). 
Among these criteria ar'e an increase in the mean number of tumors per mouse 
and an evident dose-response relationship. While the results of this study 
a r e suggestive of carcinogenicity, the data cannot be considered conclusive 
since the mean number of tumors per mouse was significantly increased at 
only one dose, and the evidence for a dose-response relationship was 
m .31" g i nal . 
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urst (1978) exposed groups of F344 rsts (25/sex) intrsmusculsr1y or by 
e to mangsnese powder, manganese dioxide and manganese (II) 
lacetonate (MAA). Treatment consisted of either 9 i.m. doses of 10 mg 
of manganese powder or mangsnese dioxide, six i.m, doses of 50 mg of MAA 
doses of 10 mg msngsnese powder by gsvsge. Female swiss mice (25/group) 

expose d i n t r' a rn u s c u 1 a r' 1 y to m3 n g a n e s e p owd e r' (single 10 mg dose) a n d 
nese dioxide (six doses of 3 or 5 mg each). There was an increased 
enee of fibrosarcomas at the injection site in male (40%) and female 
rats exposed intramuscularly to MAA compared with vehicle controls (4% 
-+ '0 female), EPA (1984) de tei" mi ned that these increases were 

s t i c a 1 1 y s i g n ifie a n t, N o d i f f e i" enee i n t u mo i" i n c i d e n c e was f o LI n d b e t we e n 
and mice exposed to manganese powder and manganese oxide and controls, 
.3. EPA (1984) noted that the study results regarding MAA, an organic 
nese compound, cannot necessarily be extrapolated to pure manganese or 
inorganic manganese compounds. 

Sunderman et al. (1974, 1976) exposed male 344 rats to 0.5 to 4,4 mg 
manganese dust i ntramuscul ar'1 y and found thst no tumors were induced at the 
injection site. It was further observed that co-administration of manganese 
with nickel subsulfide resulted in decreased ssrcomis production by compsrison 
to nickel subsulfide alone. Subsequent studies by Sunderman et sl, (1980) 
suggest that manganese dust may inhibit local sarcoma induction by 
b e n z o ( a ) p y i" ene, 

Witschi et al . (1981) exposed female A/-J mice i ntraperi toneal 1 y to 30 
mg/kg methy1cyelopentadieny1 manganese tricarbonyl (MMT) and found that 
although cell pr'ol i f erati on was produced in the lungs, lung tumor incidence 
did not increase. 

< < < M .3 n g .3 n e s e > > > 

II,A.4. SUPPORTING DATA FOR CARCINOGENICITY 

None , 

N o t e : M a n g a n e s e i s a n e i e rne n t c o n s i d e r' e d e s s e n t i a l t o li uma n li e a 11 l i , 

II QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM ORAL EXPOSURE 

Not availab 

II QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM INHALATION EXPOSURE 

Not availabi 
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<<< Manganese >>> 

II.D.1, EPA DOCUMENTATION 
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U.S. EPA. 1984. Health Assessment Document for M a n g a n e s e . Office of 
Research and D e v e l o p m e n t , Office of Health and En vi ronnrients 1 A s s e s s m e n t , 
Environmental Criteria and Assessment O f f i c e , C i n c i n n a t i , OH. EPA 6 0 0 / 8 - 8 3 -
0 1 3 F . 

U,S. EPA, 1983. Drinking Water Criteria Document for M a n g a n e s e . Prepared by 
the Office of Health and Environmental A s s e s s m e n t , Environmental Criteria and 
Assessment O f f i c e , C i n c i n n a t i , OH for the Office of Drinking W a t e r , 
W a s h i n g t o n , DC. E C A O - C I N - D 0 0 8 , (External Review D r a f t ) , 

I I . D . 2 . REVIEW (CARCINOGENICITY ASSESSMENT) 

The Drinking Water Criteria Document for Msnganese has received OHEA 
r' evie w. 

Agency Work Group Review: 05/25/88 

Verification D a t e : 05/25/83 

II. D . 3 , EPA CONTACTS (CARCINOGENICITY A S S E S S M E N T ) 

Cynthia Sonich-Mul1in / ORD -- (5 13)569-7 523 / FTS 684-7523 

.Julie Du / ODW -- (202)3 82-7 583 / FTS 382-7533 

__III, HEALTH HAZARD ASSESSMENTS FOR VARIED EXPOSURE DURATIONS 

Substance Name -- Manganese 
CASRN -- 743 9-96-5 

Not a Va ilable at this t i me 

_IV, U,S. EPA REGULATORY ACTION: 

Substance Name Manganese 
: A 3 R N -- 7439-96-5 

Not a Va i 1 ab 1 e at this t i m? 

__V, SUPPLEMENTARY DATA 

3 Ll b 31 ance N a m e M a n g a nese 
CASRN -- 7439-96-5 



'H ot a V a i 1 a b 1 e a t this t i me 

J./1. BIBLIOGRAPHY 

Substance Name -- Mangan^ 
CASRN -- 743 9-96-5 
Last Revised -- 09/0 1/89 
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< « . Manqanese >>>-

VT,' CARCINOGENICITY ASSESSMENT REFERENCES 

DiPaolo, -J.A. 1964. The potentiation of lymphosarcomas in mice by manganous 
chloride. Fed. Proc. 23: 393. (Abstract), 

Furst, A. 1978. Tumorigenie effect of sn organomsnganese compound on F344 
rats and Swiss albino mice: brief communication. J. Natl. Cancer Inst. 
6 0(5): 1171-1173, 

Shirnkin, M.E. snd G.D. Stoner. 1975. Lung tumors in mice: Application to 
carcinogenesis bioassay. Adv. Cancer Res. 21: 1-58. 

Stoner, Q.D., M.B. Shimkin, M.C. Troxell, T.L. Thompson and L.S. Ter'ry. 1976. 
Test for carcinogenicity of metallic compounds by the pulmonai'y tumor response 
in s t r' a i n A mice. Cancer' Res. 36: 1744-1747. 

Sunderman, F.W,, -Jr., T. .J , Lau snd L. .J . Crslley. 1974. Inhibitory effect of 
rnsnganese upon muscle tumor igenesi s by nickel subsulfide. Cancer Res. 34: 
9 2-95. 

Sunderman, F.W., -Jr., K.S. Kasprzak, P.P. Minghetti, R.M. Maenza, N. Becker', 
C, Onkelinx and P.-J , Goldblstt. 1976, Effects of manganese on carcino
genicity and metabolism of nickel subsulfide. Cancer Res. 36: 17 90-1800, 

Sunderman, F,W,, - J r . , M,C, Reid, P,R. All pass and S.B, Taubman. 1930. 
Manganese inhibition of sarcoms induction by benzo(a)pyrene in Fischer rats 
Proc, Am. Assoc. Csncei" Res. 21: 72, (Abstract) 

U.S. EPA. 19 34, Heslth Assessment Document for Manganese, Office of 
Research and Development, Office of Health and Environmental Assessment, 
Environmental Criteria and Assessment Office, Cincinnati, OH. EPA 600/3-83 • 
01 3F . 



U.S, EPA. 1988. Drinking Water Cr'iteria Document for Manganese. Prepared by 
t he Office of Lies 1 t h a nd E n v i i"onme n t a 1 Assessment, E n v i r onme n t a 1 C i" ite r' i a a nd 
Assessment Office, Cincinnati, OH for the Office of Drinking Water, 
Washington, DC. ECAO-CIN-D008, (External Review Draft), 

W i t s c h i , H , P , , p . ,J . Ll a k kine n s n d •J . P . K e h i" e r'. 1981. M od i f i c a t i o n of 1 u n g 
tLl mor development in A/J mice. Toxicology. 21: 37-45. 

M a 11 .:.i a n e s e > > > -

V I , D , D R I N K I N G W A T E R HA R E F E R E N C E S 

Non. 

SYNONYMS 

743 9-96-5 
COLLOIDAL MANGANESE 
MAGNACAT 
MANGAN 
M a n g a n e s e 
MANGAN NITRIDOVANV 
TRONAMANG 

E i 11 e r- k e y w o i" d s o r' R e 3 d o i" 3 can o i" M a i 1 




